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Abstract Embodied Interaction continues to gain significance within the field of Human 
Computer Interaction (HCI). I ts growing recognition and value is evidenced in part by 
a remarkable increase in systems design and publication focusing on various aspects of 
Embodiment. The enduring need to interact through experience has spawned a variety 
of interdisciplinary bridging strategies in the hope of gaining deeper understanding of 
human experience. Along with phenomenology, cognitive science, psychology and the 
arts, recent interdisciplinary contributions to HCI include the knowledge-rich domains 
of Somatics and Performance that carry long-standing tradit ions of embodied practice. 
The common ground between HCI and the fields of Somatics and Performance is based 
on the need to understand and model human experience. Yet, Somatics and 
Performance differ from normative HCI in their epistemological frameworks of 
embodiment. This is particularly evident in their histories of knowledge construction 
and representation. The contributions of Somatics and Performance to the history of 
embodiment are not yet fully understood within HCI. Differing epistemologies and their 
resulting approaches to experience identify an under-theorized area of research and an 
opportunity to develop a richer knowledge and practice base. This is examined by 
comparing theories and practices of embodied experience between HCI and Somatics 
(Performance) and analyzing influences, values and assumptions underlying 
epistemological frameworks. The analysis results in a set of design strategies based in 
embodied practices within Somatics and Performance. The subsequent application of 
these strategies is examined through a series of interactive ar t installations that 
employ embodied interaction as a central expression of technology. Case Studies 
provide evidence in the form of rigorously documented design processes that il lustrate 
these strategies. This research exemplifies 'Research through Art ' applied in the 
context of experience design for tangible, wearable and social interaction. 
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des ign , < h t t p : / / w w w . c u t e c i r c u i t . c o m / n o w / f u t u r e f a s h i o n - c a t a l o g / > 
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exhale: breath between bodies: Cyber -Fash ion Show Wi red W o m a n , Vancouve r 
October 2 0 0 5 , " W h a t W i red W o m a n Wear " , i n te rac t i ve fash ion e v e n t 
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exh ib i t i on and fes t iva l in t h e c o n t e x t of ACM S igg raph 
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S igg raph 2 0 0 2 abs t rac t s , p p . 9 0 - 9 2 . 
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Expo, June 4 - 8 , 2005 , Japan Canada , I n v i t e d t o r e p r e s e n t Canada New 
Media Research , sponsored by Her i t age C a n a d a . 
P resen ta t i on Consc iousness Ref ramed Con fe rence , B e i j i n g , Ch ina , Nov 2 2 - 2 8 , 2 0 0 4 . 
Panel New Fo rms Fest iva l , Oc tober 1 4 - 1 6 , 2 0 0 4 . 
Lec tu re Ven ice B ienne l le , Dance and Techno logy Fes t iva l , June 2 0 0 4 . 
W o r k s h o p "Cross Dress ing and Borde r Cross ings" , S i gCHI 2 0 0 4 V ienna , Aus t r i a , 
W o r k s h o p , C H I W o r k s h o p , ACM CHI 2 0 0 4 , Ap r i l 2 0 0 4 , V ienna . 
Lec tu re Ban f f w i re less w o r k s h o p , Lec ture , Banf f New Media I n s t i t u t e , "A case 
h i s t o r y o f t h e wh ispe r p ro j ec t " , N o v e m b e r 1 4 - 1 6 , 2 0 0 3 . 
Panel e - c u l t u r e fa i r , A m s t e r d a m , Wearab le T e c h n o l o g i e s , sensory too ls and 
p e r f o r m a n c e , October 23 , 2 0 0 3 , w i t h Thec ia Sch ipho rs t ( w h i s p e r ) , Joey 
R y a n , I n s t i t u t e o f S o n o l o g y , 5 T E I M , Juss i Ange l s l eve , Media Lab Europe . 
Lec tu re R I S Q 2 0 0 3 - C a n a r i e A N W 2 0 0 3 , Ne tworks f o r Peop le : Access ib i l i ty > 
P e r f o r m a n c e > Results > Confe rence M o n t r e a l , " w h i s p e r : n e t w o r k i n g 
w e a r a b l e c o m m u n i t y a r ch i t ec tu res " , O c t o b e r 2 0 - 2 3 , 2 0 0 3 . 
Panel Merce C u n n i n g h a m , The Four D iscover ies , P resen te r , Panel is t , "Merce 
C u n n i n g h a m ' s process w i t h L i feForms, c o m p u t e r d a n c e t e c h n o l o g y " 
BAM, B r o o k l y n Academy of Music, New Yo rk , O c t o b e r 18 , 2 0 0 3 . 
Lec tu re V2 - W a a g S y m p o s i u m , " w h i s p e r : w e a r a b l e body a r c h i t e c t u r e s " . Den 
H a a g , The Ne the r l ands , S e p t e m b e r 4 - 6 , 2 0 0 3 . 
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Presenta t ion NewForms Fest iva l , July 3 0 , 2 0 0 3 , Con fe rence R o u n d t a b l e , " w h i s p e r : 
wearab le body a r c h i t e c t u r e s " . 
Presenta t ion Consc iousness R e f r a m e d , N e w p o r t , Un i ve rs i t y o f Wa les , " W e a r i n g 
o u r < s e l v e s > " , Ju ly 4 - 6 , 2 0 0 3 . 
Presenta t ion Nomad ic Ar ts and Techno logy Con fe rence , " B o d y S t a t e : bu i ld ing our 
techno log ies t h r o u g h a t t e n t i o n m o d e l i n g " , Zu r i ch Apr i l 1 5 - 1 7 , 2 0 0 3 . 
Presenta t ion Venice B ienna le , Con fe rence on Dance and T e c h n o l o g y , " M o v e m e n t 
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Panel DEAF fes t i va l . Data K n i t t i n g , W o m e n and T e c h n o l o g y , March 7, 2 0 0 3 . 
Keyno te Wear Me! Confe rence and Fest iva l , No r fo l k , Eng land , p roduced by Fu tu re 
Physical , D e c e m b e r 5, 2 0 0 2 . 
Presen ta t ion Br idges I I , The Ban f f New Media I n s t i t u t e , Oc tobe r 4 - 6 , 2 0 0 2 , 
Co l labora t ion a n d Our Bodies . 
A r t i s t Ta lk BEAP, The B iennale o f E lect ronic A r t s , Per th U n i v e r s i t y , A u g u s t 6, 2 0 0 2 . 
Presenta t ion Consc iousness Re f ramed 2 0 0 2 : John Cur t i n Ga l le ry , C u r t i n Un ive rs i t y of 
Techno logy , Pe r th , W e s t e r n Aus t ra l i a , A u g u s t 2 - 4 , 2 0 0 2 . 
Panel S igg raph 2 0 0 2 , Ex tend ing I n t e r f a c e Pract ice a n e c o s y s t e m a p p r o a c h . 
Panel Thea t re , Gender and B e y o n d , London , UK, S m a r t L a b , July 7 - 8 , 2 0 0 2 . 
Presenta t ion V2 -Lab , Sem ina r , V 2 - ana rch i v i ng conf , Pulp Fash ion , July 5, 2 0 0 2 . 
Presenta t ion I n t i m a t e Techno log ies , Ban f f S u m m i t , Apr i l 2 5 - 2 8 , 2 0 0 2 . 
W o r k s h o p Workshop on Physio logica l C o m p u t i n g , C H I 2 0 0 2 , M inneapo l i s . 
Panel The Uncanny , E x p e r i m e n t s in C y b o r g C u l t u r e : r e a d i n g t h e C y b o r g , 
a r t i s t ' s pane l , Vancouve r A r t Ga l le ry , Feb rua ry 2 0 0 2 . 
Presenta t ion The Ar t o f S o f t w a r e , Sonic A r t s f es t i va l , A m s t e r d a m , D e c e m b e r 2 0 0 1 . 
Presenta t ion 9 - 1 1 - N 2 N N e t w o r k s t o N a n o s y s t e m s : A r t , Sc ience a n d Techno logy in 
T imes of Cr is is , UCLA, UC Santa Cruz , N o v e m b e r 2 0 0 1 . 
A r t i s t Ta lk Founda t ion Lec ture Emi ly Car r I n s t i t u t e o f A r t a n d D e s i g n , Augus t 2 0 0 1 . 
Presenta t ion Ex t reme C o m p u t i n g , Con fe rence , Ba rce lona , Ju ly 2 0 0 1 . 
Presenta t ion e-na issance | new con f i gu ra t i ons Con fe rence , T u r i n o , I t a l y Apr i l 2 0 0 1 . 
Presenta t ion Br idges S y m p o s i u m , UC I , con fe rence May 2 0 0 1 , 
Presenta t ion ISEA, Paris, Decembe r 2 0 0 0 . 
R e v i e w s 
Hor i zonZe ro : Dig i ta l A r ts and Cu l tu re in Canada , Issue 0 4 : T O U C H , N o v e m b e r 2 0 0 2 , 
"A r t i f ac ts of T o u c h : Thecia Sch iphors t r e - c h o r e o g r a p h s t h e re la t i onsh ip b e t w e e n 
techno logy and the publ ic b o d y " , by Jeanne R a n d o l p h ; 
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Hor i zonZero : Dig i ta l A r ts and Cu l tu re in Canada , I ssue 0 4 : T O U C H , N o v e m b e r 2 0 0 2 , 
" B o d y m a p s , Thecia Sch ipho rs t " , by Eric R a y m o n d ; 
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Word Coun t of Main Body o f Thes is : 7 6 , 3 5 3 
S igned 
Da te S e p t e m b e r 2 0 0 9 
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The Varieties of User Experience 
"Our fields of experience have no more definite 
boundaries than our fields of view. Both are fringed 
forever by a more that continuously develops, and 
that continuously supercedes them as life proceeds." 
William James* 
"Quality [of experience] is concrete and existential, 
and hence varies with individuals since it is 
impregnated with their uniqueness." John Dewey^ 
"When writing or reading . . . like this, we face the 
problem that we cannot learn what we do not 
already know. Writings are not representations or 
explanations of the world, they are intended to 
trigger some awareness by the reader toward his or 
her own experiences." Susan Bodker^ 
1.1 I n t r o d u c t i o n 
The w o r k p resen ted here is rad ica l ly in terd isc ip l inary ' * , s i t ua t i ng i tse l f b e t w e e n 
k n o w l e d g e t rad i t i ons t h a t are h is to r ica l l y roo ted in d i v e r g e n t t e r r a i n s and c l ima tes o f 
k n o w i n g . These roots o r i g ina te in h u m a n c o m p u t e r i n te rac t i on ( w h i c h has t rad i t i ona l l y 
g r o w n o u t o f usabi l i ty eng inee r ing and c o m p u t e r sc ience ) , a n d in s o m a t i c s and 
p e r f o r m a n c e ( focus ing on b o d y - b a s e d d isc ip l ines t h a t have f l o u r i s h e d la rge ly ou t s i de of 
academia and t h a t o r ig ina te f r o m t h e sha red h i s to ry of m o d e r n dance and s o m a t i c 
p rac t i ce ) . Power fu l and acce le ra t ing sh i f t s in t e c h n o l o g y , c u l t u r e a n d soc ie ty a re 
ask ing , even d e m a n d i n g , new m e c h a n i s m s fo r Yea l i z i ng ' t h e w o r i d , i ts i nhab i t an t s and 
t h e i r re la t i ons . I t is w i t h i n t h i s c l ima te o f necess i ty and c h a n g e t h a t such s e e m i n g l y 
d i spa ra te t rad i t i ons can w o r k t o g e t h e r in a sha red concern fo r u n d e r s t a n d i n g h u m a n 
exper ience . 
* James, W. (2003). Essays in Radical Empiricism, London: Dover Publications, p. 37, 
^ Dewey, J . (1934). The Varied Substance of the Arts, in Art As Experience, Carbondale, Illinois: Southern 
Illinois University Press, p. 223. 
^ Bodker, S. (1990). Through the Interface: A Human Activity Approach to User Interface Design, Hillsdale, 
New Jersey: Lawrence Eribaum Associates, p. 3. 
** Wright, BIythe & McCarthy (2006) refer to radical interdisciplinary dialogue in their argument for extending 
design perspectives within HCI, see Wright, P., BIythe, M., & McCarthy, J . (2006), User Experience and the 
Idea of Design In HCI, Lecture Notes in Computer Science, 3941, Springer Verlag, p. 1-14; also Davis 
(2003); and Mateus & Sengers (2003) use the phrase radical interdisciplinahty to express the need to 
integrate technical and humanistic research to design for experience and narrative. 
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Th is c o m m o n g r o u n d , th i s shared concern for e x p e r i e n c e , is a s t a r t i n g po in t t h a t seeds 
a c o m p a r i s o n o f t h e v a r i e d and d i f f e ren t i a ted ep i s t emo log ies o f p rac t ice t h a t t h r i v e 
b e t w e e n h u m a n c o m p u t e r in te rac t ion (HCI ) and the f ie lds of somat i cs^ and 
p e r f o r m a n c e . B o d y - b a s e d pract ices are the speci f ic f ocus o f t he ep is temotog ica l h i s to ry 
s h a r e d b e t w e e n s o m a t i c s and m o d e r n dance p e r f o r m a n c e , f ie lds t h a t i n te rsec t and 
a l ign t h r o u g h a c o m m o n genea logy o f p rac t i ce . This i n q u i r y f o r m s the basis of 
Research through Art^, p rac t i ce -based research t h a t i s e x e m p l i f i e d b y app l y i ng s o m a t i c 
a w a r e n e s s of bod i l y expe r i ence to HCI in o rde r to e x p a n d t h e prac t ica l app l i ca t i on of 
e m b o d i e d t h e o r y w i t h i n t echno logy des ign . Ar t i s t i c o u t c o m e s a n d techno log ica l 
e x a m p l e s c o n c e n t r a t e on n e t w o r k e d , t ang ib le and w e a r a b l e techno log ies , o f f e r i ng a 
t h e o r e t i c a l f r a m e w o r k o r i g i na t i ng in p rac t i ce . The i n t e n t i o n is t o s u p p o r t t h e e f f icacy o f 
e x p e r i e n c e a n d e m b o d i m e n t p rac t ices , wh i le c o n t r i b u t i n g t o k n o w l e d g e t h a t responds 
to an i nc reas ing l y t echno log i ca l w o r l d . 
common concern with 
experience ground 
somatics and 
performance 
Hart'P5 ^ ' ^C^^ . ^ " " 1 Research through Art 
point lembodiment/ ^ 
Figure 1. The common ground of 'concern wi th exper ience ' s e e d s the bas is of R e s e a r c h through Art 
Somatics is a term applied to a field of practice and research developed during the late nineteenth and 
twentieth century in Europe and America. Following over a century of development and practice from 
pioneers of bodywork and body awareness, the field was named Somatics by American philosopher Thomas 
Hanna, and Somatotherapie by French physicians and educators. Hanna founded the American journal 
Somatics in 1976, subtitled The Magazine-Journal of the Bodily Arts and Sciences, and French psychiatrist 
Richard Meyer, the French journal Somatotherapie in 1989, to review theoretical and practical work in the 
field. Hanna's definition is "the field which studies the soma: namely, the body as perceived from within by 
first-person perception" in Hanna, T. (1986). What is Somatics?, Somatics Journal of the Bodily Arts and 
Sciences^ 5(4), Spring/Summer 1986, p. 4. 
^ Christopher Frayling's 1993 paper 'Research in Art and Design' is cited frequently in support of practice-
based research, and most recently within HCI in John Zimmerman, Jodi Forlizzi and Shelley Evanson's 
CHI'D? paper exploring integration of design in research and practice (Zimmerman 2007). They suggest that 
this approach enables designers to contribute to HCI based on their strengths in addressing under-
constrained problems, and which stresses design artifacts as outcomes that can transform the world from its 
current state to a preferred state, see: Frayling, C. (1993). Research in Art and Design. Royal College of Art 
Research Papers, J ( l ) , p. 1-5, and Zimmerman, J . , Forlizzi, J . , Evenson, S . (2007). Research through design 
as a method for Interaction design research in HCI, CHI '07: Proc SIGCHI Conf. New York: ACM, p. 493-502. 
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1.2 C o n c e p t u a l F r a m e w o r k 
This w o r k b r idges e m b o d i e d me thodo log ies f r o m soma t i cs and p e r f o r m a n c e to h u m a n 
c o m p u t e r i n te rac t i on . I exp lo re h u m a n expe r i ence a n d i ts i nseparab i l i t y f r o m the 
ma te r i a l processes o f t echno logy . Whi le t he i n t e n d e d aud ience is H C I , t h i s w o r k wi l l a lso 
be of in te res t t o researchers t h a t app ly b o d y - b a s e d s o m a t i c awa reness p rac t i ces to 
in te rd isc ip l inary m e t h o d s in t he sc iences, social sc iences and h u m a n i t i e s : t hose 
in te res ted in radica l in te rd isc ip l inary d i a l ogue . Th is research is a l i gned w i t h o the rs 
w o r k i n g w i t h i n HCI and c o m p u t a t i o n inc lud ing Dour i sh ( 2 0 0 1 ) , McCar thy a n d W r i g h t 
( 2 0 0 4 ) and Agre ( 1 9 9 7 ) . I n Agre 's i n t r oduc t i on to Computation and Human Experience^ 
he emphas i zes t he in tegra l connec t ion b e t w e e n c o m p u t a t i o n a l p rocesses a n d the i r 
u n m i t i g a t e d connec t ion w i t h t he wor ld a t l a rge : 
I w ish to inves t iga te th is con f l uence of t echno logy and h u m a n 
exper ience . The ph i losophica l unde rs ide o f t e c h n o l o g y has been deep ly 
bound up w i t h la rger cu l tu ra l m o v e m e n t s , y e t techn ica l p rac t i t i one rs 
have genera l l y unde rs tood t h e m s e l v e s as respond ing to d i sc re te 
i n s t r u m e n t a l " p r o b l e m s " and p roduc ing t echno log ies t h a t h a v e " e f f e c t s " 
upon t h e wor ld . . . . I wou ld l ike to c o n t r i b u t e t o a critical technical practice 
in wh i ch r igorous re f lec t ion upon techn ica l ideas and p rac t i ces b e c o m e s 
an in tegra l pa r t of d a y - t o - d a y techn ica l w o r k itself.® 
A l t hough Agre 's accoun t of critical technical practice is focused on techno log i ca l 
s y s t e m s , techn ica l pract ice i tsel f can be r e p r e s e n t e d w i t h i n a w ide v a r i e t y o f d o m a i n s . 
W i th th is w ide r v iew of techn ica l pract ice in m i n d , Agre ' s s t a t e m e n t can be app l ied 
equa l ly to HCI as i t can to t he body -based p rac t i ces w i t h i n s o m a t i c s and p e r f o r m a n c e . 
Each de f ines , ut i l izes and re f ines a set of techn ica l k n o w l e d g e , app l y i ng t h i s t o pract ice 
t ha t p roduces " e f f e c t s " upon t he w o r l d . I n t h e case of h u m a n c o m p u t e r i n t e r a c t i o n , 
techn ica l k n o w l e d g e is e m b e d d e d in c o m p u t a t i o n a l s y s t e m s and t h e i r r ep resen ta t i ons , 
wh ich inc lude usab i l i t y and user expe r ience . I n t h e case of s o m a t i c s and p e r f o r m a n c e . 
Philip Agre takes the stance that people are intimately connected with the world around them and that the 
epistemological isolation that Descartes took for granted is untenable. Further explicating the views of 
Heidegger and Merleau-Ponty, he asserts this stance technologically, defining a critical technical practice. 
See Agre, P.E. (1997). Computation and Human Experience, Cambridge, UK: Cambridge University Press. 
^ Ibid, p. xi. 
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technical knowledge is embedded in embodied systems and their representations: 
technical body-based practices where one of the primary goals is reproducibil ity (i.e. 
repeatabil i ty) of body-state in the context of day-to-day actions^. 
reflection 
In-action 
somatics ano 
performance 
radical 
interdisciplinary 
dialogue 
I cntlcai • I 
I emoocJied j 
^^actice'' 
emerging 
embodied design 
methodologies 
Figure 2. Crit ical Embodied Technical Pract ices support emerging embodied methodologies 
In each case technical practice is inseparable from experience, so that 'modeling 
embodied techniques' is equally as experiential as 'modeling computational systems'. 
I t is not the intention of this work to create binarisms, but rather to unfold distinctions 
that clarify values and contributions to interdisciplinary methods. While we have not 
yet established substantive theory associated with the specific technical nature of 
embodied practice within HCI literature, the application of body-based technical 
practice in somatics and performance can provide core disciplinary expertise and 
further evidence for integrating body practices into the design of technology. 
Technical processes express rigour, specificity, and knowledge: explicit as well as tacit. 
Agre speaks of critical technical practice. My work contributes embodied processes to 
critical technical practice where reflection-in-action*° can invite a dialogue between the 
For example. Glen Hartelius makes an argument for a state-based access to knowledge which enables 
replicable inquiry in what he refers to as Somatic Phenomenology, see: Hartelius, G. (2007). Quantitative 
Somatic Phenomenology: Toward an Epistemology of Subjective Experience, Journal of Consciousness 
studies, 14(12), p. 24-56. 
Donald Schon discusses the epistemology of practice with his notion of 'reflection-in-action' which places 
technical problem solving within a broader context of reflective inquiry, and illustrates how reflection-in-
action can be rigorous in its own right, linking the art of practice in uncertainty and uniqueness to the 
scientist's art of research. Schon, D.A. (1983). The Reflective Practitioner: How Professionals Think In 
Action. Basic Books, p. 69. His discussion of reflection-in-action describes techniques of thinking on your 
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d i f fe r ing forms of techn ica l pract ice in c o m p u t a t i o n and e m b o d i m e n t . I w o r k t o fos te r 
c rea t i v i t y by i n teg ra t i ng these d i v e r g e n t ep i s t emo log ies of p rac t i ce . Th is app roach uses 
a radica l i n te rd isc ip l ina ry d i a l o g u e , i n w h i c h t he va r ie t i es o f user expe r i ence can be 
expressed in the c o n t e x t of i n te rac t i on . 
To ach ieve th is e n d , I exp lo re t he va r ied ep i s temo log i ca l va lue cen t res w i t h i n H C I , and 
t he body -based know ledge w i t h i n somat i cs and p e r f o r m a n c e , f ocus ing pa r t i cu la r i y on 
no t ions of techn ica l rigor in ac t i on . Th is is a n ep i s temo log i ca l reframing of t he n a t u r e 
of user exper ience w i t h i n HCI and b e t w e e n HCI and s o m a t i c s ; i ts e x p l o r a t i o n is one of 
the p r i m a r y goals o f th is research . 
1.3 C o n c e p t u a l F r a m e w o r k - A n A p p r o a c h to E m b o d i e d I n t e r a c t i o n 
I n t he m ids t o f th is t e r r a i n , embod ied i n t e rac t i on con t i nues to ga in s ign i f i cance w i t h i n 
the f ie ld of h u m a n c o m p u t e r i n te rac t i on . I t s g r o w i n g recogn i t i on a n d va lue is 
ev idenced in pa r t by a notab le increase in pub l i ca t i on and s y s t e m s des ign focus ing on 
var ious aspects of exper ience and e m b o d i e d i n te rac t i on [see Tab le 1 ] , inc lud ing specia l 
j o u r n a l issues exp lo r i ng such top ics as t h e e m e r g i n g ro le of p e r f o r m a n c e in h u m a n 
c o m p u t e r i n te rac t i on (MacCaulay et a l , 2 0 0 6 ) . The e n d u r i n g need t o i n te rac t t h r o u g h 
exper ience has spawned a var ie ty of i n te rd i sc ip l i na ry b r i dg ing s t ra teg ies in t he hope of 
ga in ing a deeper unde rs tand ing of h u m a n expe r i ence (Dav is 2 0 0 3 ) , ({McCarthy & 
Wr igh t 2 0 0 4 ) , (Moen 2 0 0 5 ) . A long w i th p h e n o m e n o l o g y (Dour i sh 2 0 0 1 ) , cogn i t i ve 
science ( H u r t i e n n e & Is rae l 2 0 0 7 ) , psycho logy and t he a r t s (Hook , Senge rs , & 
Andersson 2 0 0 3 ) , recen t in te rd isc ip l inary c o n t r i b u t i o n s t o HCI inc lude t he k n o w l e d g e -
rich d o m a i n s of somat i cs and p e r f o r m a n c e t r a d i t i o n s such as c o n t e m p o r a r y dance and 
physical t h e a t r e t h a t carry l ong -s tand ing t r ad i t i ons of e m b o d i e d p rac t i ce . 
feet' in which attributes of'corrective measures in action' based on awareness coupled with ability to redirect 
cognitive-motor functioning are identical to Somatic learning frameworks. This discussion illustrates that 
somatics has a potential to increase the adoption of reflection-in-actlon if applied in technical practices. 
See also footnote 4 in this chapter. The term 'radical interdisciplinary dialogue' can also be linked to 
William James' 'Radical Empiricism', in his conception of a 'pluralistic universe' perceptual experience unfolds 
revealing and necessitating multiple simultaneous truths, in which 'reality Is created temporally day by day'. 
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• Log 
1996 1-^ 9H 2000 2002 2004 2006 2008 
Table 1. Ev idence of growth in HCI publications with keywords exper ience ' and 'embodiment ' 
We have identif ied that the common ground between HCI, and the body-based 
practices within the fields of somatics and performance is found in the need to 
understand and model human experience, and that somatics and performance differ 
f rom normat ive HCI in their epistemological frameworks of embodiment. This is 
particularly evident in their histories of knowledge construction and representation with 
regard to the body as a site of experience. The contributions of body-based practices 
withm somatics and performance to the larger history of embodiment is not yet fully 
art iculated or understood within HCI. The differing epistemologies and their resulting 
approaches to experience, along with an unexplored terrain in the HCI l i terature, 
identify an under-theorized area of research and opportunit ies to develop richer 
knowledge that can be applied to the design of technology. 
^ The method used to obtain this data was based on a keyword search of the ACM Guide to Computing 
Literature for {embodiment, embodied, embodied interaction, experience, user experience, experience 
design}, extracted in November 2007. Abstracts and keywords were skimmed to filter and avoid inclusion of 
material that was not in the area of interest. The resulting chart illustrates growth in number publications 
and the logarithmic function of that growth. 
30 
Figure 3 below, outlines the proposed research exposition and progression as 
presented in this thesis. 
compare theories 
and p r a c t i c e s ^ 
corn rT>on 
ground 
analyze influences, 
values, assymptions 
identify t>ndging 
design strategies 
from Somatics / 
performance 
' ' 4 
starting 
point 
apply to design 
process of building 
interaaive art 
evaluate & 
interpret 
^ h r o u g * * 
case study 
description & 
analysis 
d o c u m e n t 
design process 
Research ' through' Art 
Figure 3. Conceptual Framework: Outline of T h e s i s Structure as Supported by R e s e a r c h through Art 
Figure 3 illustrates a research through art cycle that begins with a shared concern for 
experience. This seeds a comparison of the epistemologies of practice between HCI, 
and body-based practices within the fields of somatics and performance. Comparing 
theories and practices of experience through the lens of Veflect ion-in-act ion' allows us 
to focus on the transmission and representation of knowledge. By tracing the historical 
influences, values and assumptions underlying these two epistemological frameworks, 
and analyzing both fields within the larger context of society and culture, we can 
articulate resonances, similarities and differences. Comparing epistemologies of 
practice that distinguish HCI from the body-based practices within somatics and 
modern dance performance, is accomplished by tracing histories f rom mid-nineteenth 
century developments in the transmission and codification of bodily experience. This 
comparison fosters a historical perspective that can, in tu rn , bring appreciation and 
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g r e a t e r c o n t e x t u a l u n d e r s t a n d i n g to the specif ic a t t r i b u t e s of bod i ly k n o w l e d g e , wh i l e 
s u p p o r t i n g a rad ica l i n te rd isc ip l ina ry d ia logue b e t w e e n HCI and b o d y - b a s e d soma t i c 
a w a r e n e s s p rac t i ces . As an in tegra l aspect of Research through Art, t h e ana lys is 
resu l ts in a t heo re t i ca l f r a m e w o r k and a set of des ign s t ra teg ies t h a t can be app l i ed t o 
t h e d e v e l o p m e n t o f t echno log ies and h u m a n e x p e r i e n c e t h r o u g h I n t e r a c t i v e A r t . 
These des ign s t r a t e g i e s focus on b r idg ing e m b o d i e d p rac t i ces w i t h i n s o m a t i c s and 
p e r f o r m a n c e to h u m a n c o m p u t e r i n te rac t i on . I n o r d e r to b r ing a re f lec t i ve and cr i t ica l 
s tance to th i s p rocess , t he subsequen t app l i ca t ion of t h e s e des ign s t ra teg ies is 
e x e m p l i f i e d t h r o u g h a ser ies o f case s tud ies us ing i n te rac t i ve a r t t h a t e m p l o y s 
e m b o d i e d i n t e r a c t i o n as a cent ra l express ion o f t e c h n o l o g y . These case s tud ies p rov ide 
ev i dence in t h e f o r m of rigorously d o c u m e n t e d des ign processes t h a t i l l us t ra te t h e 
m u l t i - f a c e t e d t e c h n i q u e s app l ied w i th in e m b o d i e d d e s i g n , whi te s i m u l t a n e o u s l y 
g r o u n d i n g t h e d e v e l o p m e n t o f the theore t i ca l f r a m e w o r k . Eva lua t ion is based on 
i n t e r p r e t a t i o n s o f t h e a s s u m p t i o n s , m e t h o d s and o u t c o m e s : t he ' s e l f - e v i d e n c e ' t h a t 
resu l ts f r o m ana lys i s o f t hese case s tud ies . O u t c o m e s are equa l l y ba lanced b e t w e e n 
t h e t h e o r e t i c a l f r a m e w o r k and the a r t w o r k s t h a t e n a c t the f r a m e w o r k . Th is e x a m p l e of 
Research t h r o u g h A r t is app l ied in t he con tex t o f expe r i ence -des i gn fo r t a n g i b l e , 
w e a r a b l e a n d socia l i n t e r a c t i o n . 
1.4 C o n c e p t u a l F r a m e w o r k - P o s i t i o n i n g A r t i s t i c P r a c t i c e 
My ar t i s t i c p rac t i ce app l ies somat i c awareness o f expe r i ence to h u m a n c o m p u t e r 
i n t e r a c t i o n , f ocus ing on t h e des ign of n e t w o r k e d , w e a r a b l e and t a n g i b l e t echno log ies 
t h a t a re e x h i b i t e d as i n te rac t i ve a r t ins ta l la t ions . The pract ice is b o r n o u t of , and 
syn thes i zes t h r e e d i sc ip l i na ry approaches to ^ m a k i n g ' t h a t c o m e t o g e t h e r t h r o u g h 
f o r m a l t r a i n i n g : c o n t e m p o r a r y dance p e r f o r m a n c e , s o m a t i c b o d y - b a s e d expe r i en t i a l 
a w a r e n e s s t e c h n i q u e s , a n d c o m p u t e r sys tems ana l ys i s and des ign . Th is p rac t i ce -based 
research i n te r sec t s a r t a n d des ign moda l i t i es , as i t i n te rsec ts body a n d t e c h n o l o g y 
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moda l i t i es . The ar t i s t i c , exper ien t i a l and techno log ica l o u t c o m e s can be desc r ibed as 
a typ ica l uses o f bo th b o d y - b a s e d pract ices and d ig i ta l t e c h n o l o g i e s . 
Somat i cs and c o n t e m p o r a r y dance share a genea logy o f p rac t i ce , y e t t hey also d i f f e r in 
t he i r approaches to p rac t i ce . Whi le bo th app ly b o d y - b a s e d t e c h n i q u e s t h a t educa te 
s o m a t o - s e n s o r y awareness w i t h i n the body , the i r goa ls a re d i s t i nc t l y f ocused . 
Somat i cs is a m e l i o r a t i v e , focus ing on t he educa t ion o f t he sensory m o t o r s y s t e m to 
e f fec t g rea te r awareness of m o v e m e n t ; i ts educa t iona l and t h e r a p e u t i c goa ls resu l t in 
increased agency of t he everyday body 's ab i l i t y t o t r a n s f o r m i tse l f t h r o u g h i ts o w n self-
cu l t i va t i on , se l f -ac t ion and se l f - know ledge in the s i t ua t i on o f da i ly f e l t - l i f e . 
C o n t e m p o r a r y dance app l ies s im i la r and e v e n ident ica l t e c h n i q u e s o f b o d y - a w a r e n e s s , 
h o w e v e r the goal is to educa te t he expert techn ica l body , b o t h t he i n s t r u m e n t and the 
ma te r ia l of p e r f o r m a t i v i t y . I n c o n t e m p o r a r y dance , s o m a t i c s e d u c a t i o n is app l ied to t he 
body 's expe r t i se , v i r t uos i t y and agency in p e r f o r m a n c e , w h e r e t he goa l is a r t i s t i c and 
aes the t i c ; t h e dancer ' s sk i l l enab les an e x t e n d e d r a n g e of e x p r e s s i v i t y , r epea tab i l i t y , 
and prof ic iency in enac t ing techn ica l bodi ly sk i l l . 
The e m e r g e n c e of t he p roposed research app roach to ' rad ica l i n te rd isc ip l i na ry 
m e t h o d s ' is co lou red by l i f e -exper ience a n d ex tens i ve f o r m a l t r a i n i n g across 
d isc ip l inary boundar ies of body and t echno logy . My a r t i s t i c p rac t i ce has fue led a 
cur ios i ty in b r idg ing know ledge t h a t has been in te rna l i zed t h r o u g h decades of 
expe r ience , bu t t h a t r ema ins u n a c c o u n t e d - f o r in an e x p l a n a t o r y capac i t y w i t h i n H C I , 
and b e t w e e n HCI and b o d y - b a s e d prac t ices . I n c h o r e o g r a p h i c p rac t i ce , ' m a k i n g ' is 
inscr ibed d i rec t ly t h r o u g h bod i l y k n o w l e d g e : the bod i l y expe r i ence o f t he dancer and 
cho reog raphe r . I n somat i c p rac t i ce , ' m a k i n g ' is ak in t o f i r s t - p e r s o n body awareness 
and to se l f - re f lex ive ac t i on . Whi le exp lo r i ng how s o m a t i c a w a r e n e s s techn iques can be 
app l ied t o h u m a n c o m p u t e r i n te rac t i on , t he process o f des ign ing a n d i m p l e m e n t i n g 
techno log ies through t he body requ i res a r t i cu l a t i on , e x e m p l i f i c a t i o n and va l i da t i on in 
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o r d e r t o be i n c o r p o r a t e d i n to the HCI l i t e ra tu re in a leg ib le a n d genera l i zab le f o r m t h a t 
can s u p p o r t t he des ign of t echno logy as exper ience . The research p resen ted here 
focuses on t h e a r t i cu l a t i on o f more exp l i c i t b o d y - b a s e d a p p r o a c h e s , soma t i c t echn iques 
a n d t h e i n t e g r a t i o n o f a somat i c h is to r ica l con tex t w i t h i n H C I . The ' soma t i c t u r n ' inv i tes 
a r e t h i n k i n g of t h e process o f m a k i n g t echno logy , o n e t h a t i nc ludes des ign fo r t he 
e x p e r i e n c e of t h e sel f . 
1.5 C o n c e p t u a l F r a m e w o r k - B a c k g r o u n d a n d P r i o r W o r k 
My i n te res t in th i s research is f ounded in deep w o r k i n g k n o w l e d g e and expe r ience f r o m 
t h e f ie lds o f s o m a t i c s a n d p e r f o r m a n c e . A l i fe - long t r a i n i n g in c o n t e m p o r a r y dance , 
c h o r e o g r a p h y a n d s o m a t i c s pract ice inc lude expe r t k n o w l e d g e in a r ange of m o v e m e n t 
c r e a t i o n , m o v e m e n t ana l ys i s , physical and s t ruc tu ra l t e c h n i q u e s (Laban Ef for t / Shape , 
Fe ldenk ra is a n d A l e x a n d e r Me thods , Pi lates and Ash tanga Y o g a ) , App l i ed K ines io logy 
( B o d y - T a l k , Touch fo r H e a l t h , Hype r ton i x , Psychosomat ic Energe t i cs and One-B ra in 
m o d a l i t i e s ) a n d c o n t e m p o r a r y dance t echn ique and c h o r e o g r a p h y ( C u n n i n g h a m , L i m o n , 
a n d G r a h a m t e c h n i q u e , Contac t I m p r o v i s a t i o n and B u t o h ) , These p rac t i ces share a focus 
on a m e l i o r a t i v e p rocesses t h a t ope ra te on the s o m a t o - s e n s o r y b o d y , and t h a t enab le 
t h e use of one 's o w n expe r ience as a too l of change . My p ro fess iona l t r a i n i n g coup led 
w i t h o v e r 12 yea rs expe r i ence in c o m p u t i n g , c o m p u t e r p r o g r a m m i n g , s y s t e m s ana lys is 
a n d c o m p u t i n g e d u c a t i o n p r i o r to c o m p l e t i n g m y Masters D e g r e e , has enab led m e to 
concep tua l i ze and des ign w i t h i n t he f ie ld of h u m a n c o m p u t e r i n t e r a c t i o n . The research 
p r e s e n t e d in th i s t hes i s advances m y l i fe - long i n te res t in b r i dg i ng t he ep i s temo log ies of 
p rac t i ce f r o m b o d y - b a s e d awareness t echn iques w i t h i n soma t i cs a n d c o n t e m p o r a r y 
dance p e r f o r m a n c e in w a y s tha t can be legib ly and c o h e r e n t l y app l ied t o h u m a n 
c o m p u t e r i n t e r a c t i o n . As a Media Ar t i s t w h o has exh ib i t ed i n t e rna t i ona l l y for ove r 15 
y e a r s , m y research has e m e r g e d f r o m in te rsec t ing f o u n d a t i o n a l k n o w l e d g e of c o m p u t i n g 
a n d b o d y - b a s e d p rac t i ces , and resu l ts in w o r k i n g t e c h n o l o g y p r o t o t y p e s : a r t ins ta l la t ions 
t h a t a re e x h i b i t e d , t e s t e d a n d va l ida ted w i t h i n the c o n t e x t o f an i n t e rna t i ona l i n te rac t i ve 
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a r t c o m m u n i t y . I a d o p t Chr i s topher Frayl ing's^^ usage o f t h e t e r m resea rch t h r o u g h a r t 
to pos i t ion these research s t ra teg ies . 
My ar t is t ic p rac t ice exp lo res e m b o d i e d in te rac t i on t h r o u g h m o v e m e n t , t ouch and body -
s ta te . The a r t w o r k is h igh ly expe r i en t i a l , m a t e r i a l , and aes the t i c . My in te rd isc ip l ina ry 
backg round in p e r f o r m a n c e ( p r i m a r i l y c o n t e m p o r a r y d a n c e ) , s o m a t i c s and c o m p u t i n g 
has f r a m e d t he app roach I app ly to m y ar t i s t i c p rac t i ce . 
1 .5 ,1 , M o v e m e n t . I n 1993 I rece ived an I n te rd i sc i p l i na ry Mas te r ' s Degree (M .A . ) f r o m 
S i m o n Fraser Un ive rs i t y b e t w e e n t h e Schoo l o f C o m p u t e r Sc ience a n d t h e Dance 
Program w i th in t he School fo r C o n t e m p o r a r y A r t s . Th is deg ree w a s u n d e r t a k e n t h r o u g h 
"Spec ia l A r r a n g e m e n t s " , a degree des igna t i on fo r excep t i ona l s t u d e n t s w o r k i n g ou ts ide 
or be tween ex i s t i ng d isc ip l ines^" . The research exp lo red t he re la t i onsh ip b e t w e e n 
dance a n d t echno logy , a n d resu l ted in t he des ign o f a c o m p u t e r app l i ca t i on ca l led Life 
Forms, a 3D cho reog raph ic des ign t o o l . My c o n t r i b u t i o n w i t h i n t he d e v e l o p m e n t t e a m 
was user in te r face d e s i g n ; t r ans la t i ng the c h o r e o g r a p h e r s ' m e n t a l m o d e l ( c rea t i ve and 
k ines the t ic m e t h o d s ) t o a c o m p u t a t i o n a l f r a m e w o r k . Th is research c o m b i n e d c rea t i ve 
and technica l capac i t y , f r o m des ign , t h r o u g h to i m p l e m e n t a t i o n . I n 1 9 8 9 , as a d i rec t 
o u t c o m e of L i feForms ' p resence and ear ly recogn i t i on w i t h i n t h e g loba l dance 
c o m m u n i t y , I began to w o r k w i t h t he i n te rna t i ona l l y acc la imed c h o r e o g r a p h e r Merce 
C u n n i n g h a m , s u p p o r t i n g his c rea t ion of c h o r e o g r a p h y w i t h t h e c o m p u t e r . 
C u n n i n g h a m ' s e m b r a c e o f the L i feForms cho reog raph i c s o f t w a r e rad ica l l y changed t he 
face of dance and t echno logy . 
Christopher Frayling's paper on 'Research in Art and Design' (Frayling 1993) adapted Richard Read's 
celebrated 1940's distinction between teaching to art and teaching through art and applied it to the evolving 
research culture of postgraduate art courses. Frayling's contribution has shaped further discussions of art as 
research - where the methods and conventions and debates of research became embodied in the artifact 
itself. 
Extracted from <httD://www.sfu.ca/Qradstudents/DrosDective/soecialarr.html>. Nov 15, 2007, 
"Exceptionally able students may pursue graduate studies outside or between existing graduate programs by 
enrolling under Special Arrangements". 
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I continue to work with nnovement as material. Movennent is integral to expression 
within dance and to learning within somatics. An example is immerce, an interface to 
an archival database application exploring multiple navigation modes based on 
Cunningham's choreographic methods. Navigation modes included Linear, Associative 
and Random, and a Memory Map that traced the user's navigation through the 
dataspace. This work won three IDMA (International Digital Media Awards) and was 
exhibited in Canada and abroad. 
1.5.2. T o u c h . The sense of touch has been a theme In my artwork since 1995 and in 
my somatics training since 1984. My historical exploration of tacti le interaction spans a 
fifteen year period and is Illustrated through a range of expressiveness and application. 
Touch and tactile interfaces are used as an exploration of active touch^^ in experience, 
in particular, experience that ^attends' to our inner state. Touch Is sometimes called 
" the first sense"; it is associated with intimacy and empathy. Touch is also an 
important sense in the field of somatics, and remains Influential in my research 
t ra jectory. 
Bodymaps: artifacts of touch and Felt Histories (two interactive art installations that 
used touch, 1995-1999) were exhibited internationally at Ars Electronica, Paris Cultural 
Centre, Screens Festival, Interaction 97 in Japan, and many others. As a result of this 
work, I was awarded the prestigious PetroCanada award in 1998, a biennial award 
granted by the Canada Council for the Arts to a Canadian artist for innovation and 
contr ibut ion to New Technologies design and research. 
My conception of 'A Semantics of Caress' began in 1984 with my study of Laban Effort 
Shape Analysis, where I successfully applied Laban's Effort Qualities to the expressive 
Active touch is def ined in G i b s o n , J J . ( 1 9 6 6 ) . The Senses Considered as Perceptual Systems, Westport , 
C o n n e c t i c u t : G r e e n w o o d P r e s s , p. 9 9 . Gibson identifies that touch c a n be s imul taneously Object ive and 
S u b j e c t i v e " the s a m e st imulat ing event has two possible poles of e x p e r i e n c e , one object ive and the other 
s u b j e c t i v e . T h e r e a re m a n y possib le meanings of the term sensation but this is one : the detect ion of the 
i m p r e s s i o n m a d e on a perce iver whi le he is primari ly engaged in detect ing the world". 
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movement of 3D human figure animation. Through observations made during the 
exhibitions of Bodymaps and Felt Histories, I began to conceive of a tactile semantics 
that could be applied to a computational model. This work has evolved iteratively 
through a series of input devices and participant observation. I ts most recent 
implementation exists in soft(n), where 10 networked soft objects communicate with 
one another and the interactive participants through qualities of touch (2007). This 
development is one of the applications of somatics described in the final case study of 
the thesis. 
1.5.3. Body-State . The three case studies presented within this thesis focus on my 
most recent artworks with wearable and mobile technologies. These works explore 
participants' first-person interaction with their own body-state and the sharing of their 
state with other networked participants in the Installation. Many physical techniques in 
somatics and performance access our experience of body-state, and one of the primary 
interaction techniques is paying attention to qualities of f i rst-person experience. I 
explore body-state through physiological data such as breath and heart rate. This input 
data is shared between participants through touch and movement , while sound and 
visual output patterns represent and communicate the collective group state. My goal is 
to cultivate self-observation so that body-state can be observed and shared with others 
in a networked environment. In these artworks this is explored in an open and playful 
social environment. During the course of this research, I have designed and 
implemented four original wearable/mobile art installations that have been exhibited in 
a series of international art venues including: the Dutch Electronic Arts Festival 
(DEAF03) in Rotterdam, the Future Physical Respond festival in Cambridge, England, 
the e-culture fair in Amsterdam, Ciber@rts festival in Bilbao (2004) , Spain, SiggraphOS 
Emerging Technologies and Art Gallery, the Dutch Electronic Arts Festival (DEAF07) in 
Rotterdam and Picnic'07 in Amsterdam. 
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My personal observations of the internal validity of technical knowledge within 
somatics, coupled with a personal history of exploring how these techniques can be 
applied to the design of experience for computational systems has led me to this 
research. My interest in human experience and the somatics model of self-cult ivation, 
together with my respect for the far-reaching impact of technology "transforming the 
world f rom its current state to a preferred state"^^ is the point of departure for a 
reframing of the epistemologies of practice in these fields. This aligns my approach 
with Schbn's appreciation of research-in-practice where " the contributions that I 
[Schon] have found most helpful are from people for whom research functions not as a 
distraction f rom practice but as a development of it."^^ In his discussion of research-in-
practice, Schon states: 
When someone reflects-in-action, he becomes a researcher in the practice 
context. He is not dependent on the categories of established theory and 
technique, but constructs a new theory of the unique case...He does not 
separate thinking from doing... because his experimenting is a kind of 
act ion, implementat ion is built into his inquiry. Thus reflection-in-action 
can proceed, even in situations of uncertainty or uniqueness, because it is 
not bound by the dichotomies of Technical Rationality.*^ 
1,6 R e s e a r c h Strategy - Methodology 
My research strategy is based on an overarching process of research through art that 
has explanatory value within the HCI community in the context of design for embodied 
interact ion. As a result of creating a series of interactive art works over a period of 
seven years: whisper [2001-2003] , exhale [2004-2005] and soft(n) [2006-2007] , each 
resulting In rich descriptive data sets, a multiple case-study research strategy was 
Z i m m e r m a n , J . , Forl izzi , J . , & E v e n s o n , S . ( 2 0 0 7 ) . R e s e a r c h through des ign a s a method for interaction 
des ign r e s e a r c h in H C I , CHI '07: Proceedings of the 5IGCHI conference on Human factors in computing 
systems. New York: A C M , p. 4 9 3 . 
S c h b n , D.A. ( 1 9 8 3 ) , op. cit . p. ix. 
*® Ibid p. 6 9 . Donald S c h o n counterpoints ref lect ion-ln-act ion with T e c h n i c a l Rationality in which problem 
solv ing is e m p h a s i z e d over problem setting and where the ends a re agreed upon before the solution is 
i m p l e m e n t e d . Techn ica l rationality is a successfu l strategy w h e n e n d s a re fixed and c lear , and that prob lem-
solv ing m e t h o d s a re known prior to their implementat ion, but less s u c c e s s f u l in s i tuat ions where ends a re ill-
def ined or "w icked" , s e e a l s o : B u c h a n a n , R. ( 1 9 9 6 ) . Wicked Prob lems in des ign thinking. In B u c h a n a n , R., & 
Margol in, V . ( e d s . ) , The Idea of Design, Cambr idge , M a s s a c h u s e t t s : MIT P r e s s , p. 3 - 2 0 . 
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selected in order to analyze and build upon this data. This comparative case study 
approach enables a rich variety of somatic body-based techniques to be explored, 
documented and assessed during the design period in which these ar t -works were 
created. Multiple cases allowed for the development of cumulative knowledge, for 
testing the replication of results and for the development of a rich theoretical 
framework. 
1.6.1. Research through Art 
Research through Art enables a discovery-led and speculative design process to unfold 
through an inquiry that is leading the development of the artwork. This is the over-
arching frame of the research. Because the HCI l iterature offers no Insights into how 
we can apply somatic awareness techniques or similar embodied theory to design and 
Implementation of new technology, and because I frame my research within artistic 
activity, I utilize a Research through Art approach with the goal of gaining insights into 
the application of somatic practice to the design of technology that can be shared in an 
HCI context. My intention is to extrapolate common features and values that can be 
extended to a design framework that can lend insight to the broader HCI community, 
and that can enable somatic body-based practices to be a resource for technology 
design within HCI. 
1.6.2. Comparat ive Case Studies a s R e s e a r c h Strategy 
I selected three case studies, each tracing the process of making an interactive-art 
work. Each of these art-works was selected for two primary reasons: they were 
created during the process of defining and refining the research laid out In this thesis, 
and as a result, their process was rigorously and explicitly documented and reflected-
in-action. This iterative reflection-through-practice resulted in an approach to 
gathering and enacting knowledge. The case studies are cumulat ive and inter-
connected, yet each case study's analysis highlights a particular aspect of an artistic 
design process where somatic body-based knowledge is applied to a technological 
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design process. Each case study describes, i l luminates and documents design process, 
materials, experience and artifacts that resulted directly from the exploration and 
implementat ion of somatic awareness techniques and strategies, often articulated 
through discovery-led speculative design approaches. These design processes resulted 
in technological, material , aesthetic and experiential processes that resulted in the 
interactive art -work. 
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F i g u r e 4 . R e s e a r c h S t r a t e g y : C o m p a r a t i v e C a s e S t u d y A n a l y s i s w i t h i n R e s e a r c h t h r o u g h A r t C y c l e 
1.6.3. Persona l Exper ience Combined with Empir ical Data 
In Robert K. Yin's*^ comprehensive presentation and analysis of case study research, he 
suggests that the combination of personal experience with extensive empirical data 
enables mult iple sources of evidence to be integrated into a coherent theoretical 
f ramework, optimizing case study design. The art-works whisper, exhale and soft(n) 
Y i n , R .K. ( 2 0 0 3 ) . C a s e Study Research: Design and Methods, T h o u s a n d O a k s , CA: S a g e Publ icat ions, p. 98 . 
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combine personal experience within a seven-year research through art process. 
Personal experience based on expert knowledge determined the conceptual framework 
and research questions that seeded the research. Documentation of data in the form of 
design process, materials, experience and artifacts collected during this t ime frame 
represent extensive empirical data. These multiple sources of evidence enable 
triangulation and analysis of case study data, enhancing validity through the 
development of cumulative knowledge and testing replication of experiential results. 
1.6.4. C a s e Study as Appropriate Strategy 
Yin^° also describes specific attr ibutes of scope and data collection and data analysis 
that are suited to the case study as a research strategy. When the scope of research 
investigates a contemporary phenomenon within its real-life context, especially when 
the boundaries between phenomenon and context are not clearly evident^*, a case 
study provides a highly appropriate research strategy. This thesis Investigates the 
contemporary phenomenon of the application of somatic body-based practices within 
its real-life context of technology design within HCI. As previously art iculated, HCI 
offers little guidance as how to apply somatic awareness techniques or similar 
embodied theory to design and making of new technology. By positioning the 
phenomenon of body-based somatics practice within the context of HCI and design for 
technology, the case study can allow "you [ to ] deliberately ... research contextual 
condi t ions. " " 
Yin continues by illustrating that the contextual condition (in this case the exploration 
of somatic practice within HCI) also defines a set of data collection and data analysis 
strategies. The case study inquiry relies on multiple sources of evidence, with data 
needing to converge in a tr iangulating fashion, and it benefits f rom the prior 
development of theoretical propositions to guide data collection and analysis. 
^° Ibid. p. 1 2 . 
Ibid. p. 13 . 
" Ibid. 
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Figure 4 il lustrates the interconnection of the theoretical f ramework with Its articulation 
throughout the case study design, and Its use as a frame for testing prepositional 
evidence that results f rom the application of somatic awareness techniques through 
the design of the ar t -works themselves. 
1.6.5. F i rs t -Person Somat ic Phenomenology 
The ^somatic tu rn ' invites a rethinking of the process of making technology, one that 
Includes design for the experience of the self. Including self-experience and self-
awareness into technological design brings an ethical dimension to the assessment of 
technological systems In HCI. Within the data collected throughout the case study 
research, f irst-person methods are fore-fronted In their centrality to somatics and 
body-based epistemologles of practice, and In their effect upon articulating design 
processes for technology [See Figure 5 ] . 
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First-Person methodologies have a rich history in somatics and contemporary dance 
practice. Practitioners and scholars such as Elizabeth Behnke^^ and Sondra Fraleigh^" have 
writ ten extensively about bringing direct experience of the moving body into scholarship, 
and Into technical practice: the body of knowledge that represents the moving self. 
Fraleigh's approach places first-person experience on a continuum wi th second and third 
person approaches to interpreting experience, and is aligned with the phenomenological 
methods of data collection, such as phenomenological description and hermeneutic 
interpretation that I have utilized within the case-study design. 
I wanted to weave the intuit ive voice of the dancer Into a descriptive 
aesthetics, slipping from first-person voice to analytical third-person 
theory, as phenomenology does.^^ 
Just as Fraleigh is concerned that the future of dance research not be dictated solely 
by objective distance and quantif ication, this research works to art iculate how the 
intersection of first-person methods and phenomenological approaches to somatic 
experience can be integrated as practice within technology design. While f irst-person 
practices in somatics and dance performance are based in self-cult ivation and self-
agency, they act upon the self in order to ameliorate, to improve our technical skills of 
accessing experience. The application of f irst-person methods wi th in this research can 
be differentiated by its context. Its goal is to articulate first-person methods through 
the design of technology, so that the ameliorative process is at once individual, cultural 
and systemic: it becomes simultaneously inter-subjective and a form of social self-
inquiry. Awareness of one's own organism leads to recognition of the commonali ty of 
all human o r g a n i s m s . A t t e n t i o n is an ecological process. The proposition Is that as 
the self is cult ivated, an ethical relationship can emerge between self-awareness and 
technologies created from the application of attention to our experience. 
•^^  B e h n k e , E.A. ( 2 0 0 8 ) . Interk inaesthet ic Affectivity: A Phenomenological Approach . Continental Philosophy 
Review, 4 1 ( 2 ) . p. 1 4 3 - 1 6 1 . 
Fra le igh, S . H . ( 2 0 0 0 ) . C o n s c i o u s n e s s Matters, D a n c e Research Journal, J 2 ( l ) , S u m m e r 2 0 0 0 , p. 5 4 - 6 2 . 
Ibid. p. 54. 
Tr lgant Burrow, a psychoana lys t coined the term cotention to identify s h a r e d at tent ion to e x p e r i e n c e , a lso 
cal led social sel f - inquiry, in Burrow, T. ( 1 9 9 9 ) . The Social Basis of Consciousness, L o n d o n : Rout ledge. 
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1.6.6. R e s e a r c h Quest ions 
This research is focused on the varieties of user-experience from the pragmatic to the 
exquisite, and articulates this focus by bridging embodied methodologies f rom 
somatics and performance to human computer interaction. The propositions, 
exploration and evidence gathered has followed from an inquiry based on the following 
research questions: 
How can body-based somatic practices be described, articulated in practice, and 
applied in an HCI context, in order to expand the practical application of 
embodied theory and its application to technology design? 
How can body-based somatic practices be used as a design resource within an 
HCI context? 
How can the ameliorative properties of f irst-person methods of somatics and 
contemporary dance performance enhance a reflective space for ethical 
valuation through a dialogic radical interdisciplinary approach to technology 
design within HCI? 
How can body-based somatic practices support an epistemological reframing of 
the nature of user experience within HCI and between HCI and somatics? 
1,7 Chapte rs Outl ine 
Figure 4 I l lustrates the Chapter organization of the Thesis. Underlying the Thesis 
structure is the cycle from inception to realization to evaluation and interpretat ion. This 
is i l lustrated in the diagram as a 'Theoretical Framework' that is 'Embodied through 
Practice'. I t is equally accurate to say that the enactnnent of the Artistic Practice is the 
foundation of the formalization and embodiment of the Theoretical Framework. The 
cycle as a whole is a balanced representation of reflection-in-action and research-
through-ar t . 
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F i g u r e 6 . C o n c e p t u a l F r a m e w o r k : M a p p i n g t h e C h a p t e r s to t h e T h e s i s R e s e a r c h S t r u c t u r e 
Chapter 2 Somatics and Performance explores the histories, influences and 
philosophical underpinnings of experience from within the perspective of body-based 
disciplines, and together with Chapter 3 outline the theoretical f ramework for the case 
studies. This chapter characterizes the technical practice of f irst-person methodologies, 
describes attitudes and values of experience from the perspective of body-based 
disciplines, illustrates the intertwining of somatics and contemporary dance 
performance practices, and lays a groundwork for the use of these technical practices 
in the field of human computer interaction. 
Chapter 3 User Experience within HCI surveys research in user experience and outlines 
historical influences of human computer interaction in relation to the emerging 
recognition of embodied cognition within a broad range of cultural movements 
including contemporary science, humanit ies, the arts and the experience-centered 
histories of somatics. I t identifies common historical influences that have shaped 
human computer interaction and the body-based somatic tradit ions, while emphasizing 
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the richness of interdisciplinary exploration within HCI, and drawing a perspective that 
can enable knowledge sharing between HCI and somatics. 
Chapter 4 Bridging Methodologies presents an overview of the three case studies 
presented in the thesis. I t discusses the comparative units of analysis utilized to gather 
data and construct evidence within each case study. I t introduces and reviews the 
mult iple approaches to somatic practice and knowledge. Each case study describes a 
specific aspect of the design of an interactive technological artwork [whisper, exhale 
and soft(n)]; and each artwork applies and highlights a particular set of technical 
practices f rom body-based somatics and contemporary dance performance practice to 
its technology design. 
Chapter 5 From the Inside Out, the first case study, describes the experience design 
process of whisper, an interactive wearable art installation premiered at the Dutch 
Electronic Arts Festival in February 2003. The tit le From the Inside Out refers to the 
experiential processes explored in a series of five developmental workshops resulting 
in the interaction design model implemented in whisper. 
Chapter 6 Designing with Breath, the second case study, explores the relevance and 
importance of breath as a somatic indicator of state. It describes the experiential 
design processes used in exhale, an interactive wearable art installation prototyped at 
Siggraph 2005 Emerging Technologies. The design Inquiry focused on how networked 
wearable technology could mediate group empathy through shared breath; particularly 
how interact ion, sharing and exchange could become leg ib le ' to the participants. 
Chapter 7 The Somaesthetics of Touch, the final case study, describes the historical 
development of a 'Semantics of Caress', a somatic representation of movement quality 
based on Laban Effort / Shape Analysis, This case study traces the concept from its 
46 
inception to the development of an input heuristics for tactile recognit ion. The most 
recent implementation was integrated in the interactive art installation soft(n), a 
' family ' of 10 networked soft objects that respond to qualities of touch drawn from 
interactivity with installation participants. 
Chapter 8 Self Evidence: a Non-Alienated View, analyzes the multiple sources of 
evidence gathered as case study data f rom the theoretical f ramework laid out in 
Chapters 2 and 3. This chapter analyzes, evaluates and critically reflects on the three 
case studies, focusing on what the case studies as a whole have contr ibuted to the 
thesis objectives. I t explores the nature of collaboration, and the extent to which the 
designer can act as a facilitator. I t also discusses the role that somatic sensibilities can 
play in shaping a facilitation role. Evidence collected and documented in the website, 
DVD, Appendices and in-bound articles are referred to. 
Chapter 9 Toward A Richer Model of Experience summarizes the theoretical framework 
and evaluates its validity in practice through interpretations of radical interdisciplinary 
dialogue. I t reviews the application of somatic design strategies for technology, and 
reframes epistemologies of practice within HCI. It reflects and articulates the 
contribution to HCI, summarizes the relationship between theory and practice through 
the case studies, methodology and theory, and outlines future responsibilities for 
research in the area of somatics and embodied interaction. This chapter recommends 
the inclusion and even embrace of a set of somatic techniques that can be applied to 
the design of experience, inviting further exploration through reflection-ln-practice. I t 
posits attention as an ecological process, and suggests that an ethical relationship can 
emerge between self-awareness and technologies created from the application of 
attention to our experience. 
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Embodiment in Somatics and Performance 
"We are the material, our bodies and minds the 
medium of our exploration. The research is 
experiential as is the material." 
Bonnie Bainbridge Cohen^ 
"Embodied practice and event is a recurring point of 
reference within performance studies." 
Kirshenblatt-Gimblett^ 
"... it relates to the principle of the immediacy of 
experience... any technique or philosophy ultimately 
comes back to the axiom: know thyself 
Bonnie Bainbridge Cohen^ 
2.1 Introduction 
This chapter explores embodiment within the field of somatics, tracing the historical 
influences and development of its epistemologies of practice. Body-based practices are 
the specific focus of the epistemological history shared between somatics and modern 
dance performance, fields that Intersect and align through a common genealogy of 
practice"*. Somatics offers an account of experience enacted through first-person 
methodologies incorporating technical expertise and reflection-in-action that has the 
attributes of being rigorous in its own right^. I ts frameworks are rooted in its historical 
ties with modern dance performance and movement practices, and can be traced to 
philosophical underpinnings within contemporary phenomenology^ and pragmatism^ 
^ C o h e n , B . B . ( 1 9 9 3 ) . Sensing, Feeling and Action: The Experiential Anatomy of Body-Mind Centering, 
Northhampton, M a s s a c h u s e t t s : Contact Edit ions, p. 1. 
^ 1999 , adapted by Kirshenblat t -Glmblet t from "^Performance S tud ies" , a report wri t ten for the Rockefel ler 
Foundat ion, as quoted in S c h e c h n e r , R., ( 2 0 0 2 ) . Performance Studies, London: Rout ledge, p. 3 . 
^ C o h e n , B . B . ( 1 9 9 3 ) , op. cit . , p. 11. 
In this chapter , the term ' somat ics ' refers to the s h a r e d epistemologtcal history of pract ice art iculated 
within body -based pract ices , and is intended to include the m o v e m e n t a r ts , part icularly contemporary dance 
and its ances t ry from modern dance . Th is history is e lucidated more fully, later within this Chapte r . 
^ S c h o n , D.A. ( 1 9 8 3 ) , op. cit . , p. 69 . 
^ For example El izabeth B e h n k e is a s o m a t i c s practi t ioner who founded the Study Pro ject in the 
Phenomenology of the Body in 1987, focuses on f i rs t -person Husser i ian phenomenologlca l pract ice . S e e 
< h t t p : / / w w w . n e w s c h o o l . e d u / G F / p h i l / h u s s e r t / F u t u r e / P a r t % 2 0 0 n e / B e h n k e . h t m l > ( re t r ieved N o v e m b e r 17, 
2 0 0 7 ) . 
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and to ancient concepts of the 'sel f that date back to Hellenistic^ tradit ions and eastern 
philosophic thought^. Within somatics, technical practice is centered in f irst-person 
technical enactments of experience. These are self-reflexive techniques structured to 
t ransform one's experience of the self in the world. Somatic f irst-person body-based 
techniques form part of a larger history of practices of subjectivity and self-cult ivation. 
First-person techniques engage what Michel Foucault termed Technologies of the 
Self.''' 
This chapter characterizes the technical practice of f irst-person methodologies as 
art iculated in body-based disciplines. I t outlines their Instrumentality in approaches to 
ref lect lon-in-act ion: technical problem solving within a broader context of reflective 
embodied inquiry. I t analyzes traditional academic concerns of val idation, seeking to 
i l lustrate an approach to incorporating f irst-person practices in a larger design context 
that can be applied within the design of computer technologies. Finally, it describes 
att i tudes and values associated with experience from the perspective of body-based 
disciplines, and il lustrates the historical intertwining of modern dance performance and 
^ T h e A m e r i c a n phi losopher John Dewey studied with F.M. A lexander , one of the father 's of somat ic training. 
D e w e y ' s a p p r o a c h to p r a g m a t i s m and exper ience h a s recently entered the l iterature of user exper ience within 
HCI ( s e e McCarthy & Wright , 2 0 0 4 ) . Dewey met F.M. A lexander in New York in 1916 and subsequent ly 
t ra ined and worked with htm for over twenty y e a r s . D e w e y ' s phi losophy of learning, educat ion and 
e x p e r i e n c e w a s strongly inf luenced by D e w e y ' s work and practice with A lexander . Dewey credi ts his work 
with A lexander in the deve lopment of a number of his phi losophical f rameworks of exper ience and educat ion , 
part icular ly a s they relate to habituated s t a n c e s that refer to se l f -agency and eth ics . 
® Th is re fers to a n a n a l y s i s of Foucault 's "care of the self" in his la te work, The Hermeneutics of the Subject: 
Lectures at the College De France 1981-1982. Foucaul t 's textual a n a l y s i s of ancient history of Hellenistic 
thought s u g g e s t s that the Delphic prescription "know yoursel f" c a n be understood as being formulated in 
subordinat ion to the precept of "the care of the s e l f from the point of v iew of a history of pract ices of 
subject iv i ty ( f i rs t -person p r a c t i c e s ) ; that to know the self one m u s t "attend to the s e l f Foucaul t s u g g e s t s 
this a s a n "even t in thought" w h e r e knowledge in a philosophical s e n s e is subordinated to sub jec t ive physical 
p rac t ices that t ransform the self. He dist inguishes this position f rom 'Knowledge ' a s it w a s t ransf igured in 
"the C a r t e s i a n m o m e n t " , which he s ta tes functioned historically in two w a y s : re-qual i fy ing the importance of 
"knowing the self" whi le "discredit ing the practice of ' the care of t h e s e l f . " The Hel lenist ic form of act ivat ing 
the knowledge of the self through the pract ices of the ' c a r e of the s e l f h a s m a n y r e s o n a n c e s with the form 
of c o n t e m p o r a r y s o m a t i c epistemologies of pract ice . S e e : Foucau l t , M. ( 2 0 0 4 ) . The Hermeneutics of the 
Subject: Lectures at the College De France 1981-1982, F. G r o s ( e d ) . New York: Pa lgrave Macmil lan. 
^ In E a s t e r n Phi losophy, the concept of self -cult ivat ion is s e e n a s a practice toward the goal of unifying mind 
and body. Th is is a c h i e v e d through a set of r igorous technical f i rs t -person pract ices b a s e d on the somat ic 
self , a w a r e n e s s (or a t tent ion) and cultivated within a s o m a e s t h e t i c s of exper ience , s e e Y a s u o , Y . ( 1 9 8 7 ) . TTie 
Body: Toward an Eastern Mind-Body Theory, SUNY P r e s s . The notion of self -cult ivat ion is resonant with 
techn ica l pract ices of s o m a t i c s . 
* ° Foucaul t re fers to technologies of the self a s a s e t of p r o c e s s e s that operate on the self to effect c h a n g e 
or t rans form the sel f in order to attain a certain s ta te . S e e Foucau l t , M. ( 1 9 8 8 ) . Techno log ies of the Sel f , in 
Technologies of the Self, A Seminar with Michel Foucault, Univers i ty of M a s s a c h u s e t t s P r e s s , p. 1 8 - 1 9 . 
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somatic practices, laying the groundwork for the use of these technical practices of 
embodiment within the field of human computer Interaction. 
I argue that first-person methodologies In somatics and body-based performance are 
technical practices utilizing reflectlon-in-action that can contribute in an integral way to 
design for user experience In new technology. 
The study of reflectlon-in-action is critically important. The di lemma of 
rigor or relevance may be dissolved if we can develop an epistemology of 
practice which places technical problem solving within a broader context 
of reflective Inquiry, shows how reflection-ln-actlon may be rigorous in its 
own right, and links the art of practice In uncertainty and uniqueness to 
the scientist's art of research. We may thereby increase the legitimacy of 
reflectlon-ln-action and encourage its broader, deeper and more rigorous 
use.^^ 
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F i g u r e 7 . C o m p a r e s t h e o r i e s a n d p r a c t i c e s of e x p e r i e n c e a n d e m b o d i m e n t w i t h i n s o m a t i c s a n d 
p e r f o r m a n c e a n a l y z i n g i ts i n f l u e n c e s a n d v a l u e s in a h i s t o r i c a l c o n t e x t 
11 S c h b n , D.A. ( 1 9 8 3 ) , op. a t . 
51 
I invite the reader to explore the experience of research through the reading of 
this text and to imagine that the art of practice in uncertainty and uniqueness 
can develop the researcher as an instrument through the disciplined inquiry of 
the research itself. 
2.2 What is S o m a t i c s ? 
Somatics is a te rm applied to a field of body-based practice and research developed 
largely outside of mainstream academia during the late nineteenth and twent ieth 
centuries in Europe and America. Its western roots can be traced back to Delsarte*^ 
while its contemporary practice is richly influenced by eastern philosophy and body 
practices. In 1976 Thomas Hanna, a practit ioner and philosopher, named the field 
Somatics, identifying a collection of embodied disciplines that share an approach to 
f irst-person practice focusing on sensory awareness: the ability to act on perceived 
st imul i . Naming the field also marked the foundation of the American Journal of 
Somatics and it was followed by its French equivalent, Somatotherapie. Somatics was 
christened almost a century after its emergence in Europe in the mid 1900's with the 
Delsarte Method of movement integration. The body-based practices of somatics have 
a long and interconnected history with modern dance. Their concurrent and intertwined 
emergence was born f rom the same historical source: the Delsarte Method was the 
precursor to both modern dance and the emerging body practices that became 
somatics. Contemporary somatics includes practices such as Alexander Technique, 
Feldenkrais' >4ivareness Through Movement and Rudolph Laban's Effort-Shape Analysis. 
Many somatics techniques are intended to be used "by the self on the self in order to 
refine knowledge and precision through use of the human body in action. While 
Franco is De lsar te ( 1 8 1 1 - 1 8 7 1 ) created a s y s t e m of integrating m o v e m e n t , s p e e c h and ges tu re in the mid 
n ineteenth century in order to e n h a n c e physical express ion of emot ions in connect ion with s p e e c h and 
thought . Th is pract ice w a s radical for its t ime as is e m e r g e d from the Victorian e ra of the court d a n c e , and 
w a s a lso a part of the larger Bel le Epoque that l iberated E u r o p e . De lsar te himself an actor and operat ic 
s inger had a signif icant inf luence of modern dance and related fields including the fiedgling deve lopment of 
s o m a t i c s . 
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contemporary somatics maintains its historical goal as an ameliorative form that 
educates attentional skills of the e^ery-day body by facilitating self-awareness, 
contemporary dance applies somatic techniques with the goal of educating a virtuosic 
technical body, where the dancer's skill is applied to the body as finely tuned 
instrument for performance, what Victor Turner refers to as "the liberated and 
disciplined body"^^. Somatics and contemporary dance share a historical epistemology 
of practice. In this section I characterize the technical practice of first-person 
methodologies within somatics, outline the historical growth of two differing yet 
parallel epistemologies of practice with regard to the knowledge of the body, and 
illustrate how these differing epistemologies of practice can find a common ground in 
the 'turn to experience' within HCI. The growth of publications exploring embodiment 
within the field of human computer interaction is evidence of the need to refine 
instrumental knowledge of the human body in action, particularly when that action is 
implicated in or applied to the use of technology [see Table 1 Chapter 1]. 
2.2.1 Character iz ing F i rs t -Person Methodologies 
First-person methodologies can be characterized as embodied technical practice that is 
both self-reflexive and self-enacted. They attend to the self in order to act upon the 
self. First-person methodologies are an example of what Schon refers to as reflection-
in-action, and what Foucault refers to as Technologies of the Self. As reflection-in-
action, first-person methodologies involve technical problem solving within the broader 
context of'reflective embodied inquiry'. As Technologies of the Self, first-person 
methodologies constitute part of a larger history of practices of subjectivity and self-
cultivation that include ancient western and eastern cultural forms. This section 
outlines characteristics shared by first-person methodologies and illustrates how first-
person practices play a role in defining the areas of intersection between somatics and 
Turner, V., (1986). Dewey, Dilthey, and Drama: An Essay in the Anthropology of Experience, The 
Anthropology of Experience, Chicago: University of Illinois Press, p 43. 
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other contemporary disciplines such as performance, philosophy, physiology, 
psychology and eastern medicine. While first-person methodologies are central to 
somatics and body-based performance such as modern dance, they also contribute to 
the technical practices and tacit knowing: the 'know-how' of many other disciplines. 
Section 2.4 gives examples of the values and instrumentality of first-person practice. 
2.2.1.1 Common Character is t ics of F i rs t -Person Methodologies 
First-person methodologies share a set of common characteristics. Their goal is 
ameliorative: to learn through the experience of the self. They are technical practices 
that use a set of definable, rigorous, physical techniques that can be learned. When 
enacted, they produce recognizable and repeatable body-states. First-person 
techniques are self-reflexive and self-enacted. While third-person methodologies use 
observation to gain knowledge about the world, first-person methodologies use 
observation to gain knowledge about the self. Based in self-observation, they use the 
direction of attention or awareness to re-educate perception. Intention, intuition and 
movement play important roles in their attentional processes. Other disciplines that 
use first-person methods refer to them in a number of ways. Within phenomenology 
these techniques are referred to as epoche, reduction-suspension or phenomenological 
reduction, and engage techniques such as phenomenological description^** to access 
and record these states. Within psychology first-person techniques are known as 
introspection or reflection, focusing^^ and cotention'^. Within the contemplative 
Following from the earlier writings of Maxine Sheets-Johnson, Sondra Fraleigh, a dance scholar, somatics 
practitioner and contemporary dance choreographer, introduced the first-person method of 
phenomenological description Into contemporary dance scholarship, opening a discourse for first-person 
experience of the dancer and choreographer to be acknowledged, valued and Interpreted as formal 
knowledge within the field. Fraleigh's contribution included examples of phenomenological description in the 
context of choreography and dance education. See Sheets, M. (1967). The Phenomenology of Dance, 
Madison: The University of Wisconsin Press, pp. 10-31 (as cited in Nadel & Miller, 1978), and Fraleigh, S.H. 
(1991). III. A Vulnerable Glance: Seeing Dance through Phenomenology, Dance Research Journal, 23{l), 
1991, 11-16. 
Eugene Gendlln developed first-person attention processes which he called Focusing *the experiential 
method'. Focusing is a mode of inward bodily attention that cultivates self-managed attentional skills and 
expertise. See: Gendlin, E.T. (1996). Focusing-Oriented Psychotherapy: A Manual of the Experiential 
Method, New York: The Guildford Press. Mark Johnson cites Gendlin's contribution to embodiment practices, 
attributing his blending of formal-structural with felt-qualitative as an approach to revaluing the bodily 
54 
traditions they are referred to as mindfulness*^. A central characteristic of first-person 
techniques is the simple act of paying attention to the self. The connmon goal is 
learning: re-educating perception to increase discernment and freedom of choice for 
action. First-person methodologies access and construct knowledge in the body. 
Our body moves as our mind moves. The qualities of any movement 
are a manifestation of how mind is expressing through the body at 
that moment. Changes in movement qualities indicate that the mind 
has shifted focus in the body. Conversely, when we direct the mind or 
attention to different areas of the body and initiate movement from 
those areas, we change the quality of our movement. So we find that 
movement can be a way to observe the expression of mind through 
the body, and it can also be a way to affect changes In the body-mind 
relationship. ®^ 
Section 2.4 gives examples of the values underlying the instrumentality of the common 
characteristics of first-person methodologies introduced here, including: access to 
body-state, self-observation, sensory-motor perception, attention, intentionally 
directed action, and state-dependant access to knowledge. 
2.2.1.2 F i rs t -Person Methodologies I n t e r s e c t Somat ics With Shared Discipl ines 
While first-person methodologies are central to somatics and performance, they also 
contribute to the epistemologies of practice of a number of other contemporary 
disciplines. First-person methodologies are the common ground for shared knowledge 
across the multi-disciplinary boundaries of somatics and performance, psychology, 
cognitive science, physiology, eastern philosophy and medicine, and western 
philosophy, particularly phenomenology and pragmatism. 
experience of language and meaning, see: Johnson, M. (2007). The Meaning of the Body: Aesthetics of 
Human Understanding, Chicago: The University of Chicago Press, p. 79-85. 
The psychoanalyst Trigant Burrow highlighted what he called the 'ecosomatic' function of first-person 
attention In its importance to connecting us is a sustaining way with our environment. His term for cotention 
identifies shared attention to experience, while distention defines a loss of ability to 'attend to' ourselves In 
relation to the world around us. See: Burrow, T. (1999), op. cit. 
For a discussion of similarities among first-person methodologies particularly with regard to method and 
validation see Varela, F J . , & Shear, 3. (1999). First Person Methodologies: Why, What, How? Journal of 
Consciousness Studies, 6(2-3), p. 7. 
®^ Cohen, B.B. (1993), op. cit., p. 1. 
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p h y s i o l o g y 
Figure 8. F i rs t -Person Methodologies are the In tersect ion between Shared Discipl ines 
Figure 8 il lustrates how first-person methodologies form the intersecting areas shared 
between somatics and other contemporary disciplines. First-person methodologies hold 
an integral position in knowledge construction, particularly where the body or self is 
the site of research. In the disciplines il lustrated f irst-person methods are often 
partnered with second- and third-person methodologies. In The View From Within: 
First-person Approaches to the Study of Consciousness, Varela and Shear explore the 
efficacy of f irst-person practice and acknowledge the expanded understanding that can 
be gained by blending f irst-, second- and third-person methodologies. They describe 
the need for creating a continuum of practice where f irst-person methodologies are 
neither isolated in nor excluded from research: 
56 
It would be futile to stay with first-person descriptions in isolation. We 
need to harmonize them by building the appropriate links with third-
person studies. We seek methodologies that can provide an open link 
to empirically based description... This often implies an intermediate 
position, a second-person position. 
The following examples investigate the way we understand knowing in the world and 
explore first-person approaches that can expand our quality of knowing the world 
through ourselves.^° The examples are far from exhaustive, yet they illustrate the 
breadth and applicability of first-person methodologies in their capability to explore 
personal, social and political forms of knowing. 
First-person methodologies have direct transferability beyond knowledge of the self 
because they access and train acuity in multiple aspects of cognition including 
observation, discernment, synthesis, critical distance, focus and clarity. Valerie 
Janesick in Stretching Exercises for Qualitative Researchers suggests that observing 
the self increases a researchers skill, capability and mastery of the practice of 
observation of other phenomenon in the world. She argues that since empirical 
research relies on 'direct experience and observation', the qualitative researcher 
herself is the instrument used in observational research, and that this instrument 
requires development, practice and refinement. 
In qualitative work, the fact that the researcher is the research 
instrument requires that the senses be fine-tuned. Hence, the idea of 
practice, on a daily basis, sharpens the instrument.^* 
First-person approaches engender concepts that value attention to the senses, the 
importance of practice and the self as an instrument of perception. These are echoed 
in the skills developed within the body-based practices of somatics. 
Varela, F J . , & Shear, J . (1999), op. cit., p. 2. 
Neuman, Y. (2003). Processes and Boundaries of the Mind: Extending the Limit Line, New York: Kluwer 
Academic, p. 3. 
Janesick, V.J. (2004). Stretching Exercises for Qualitative Researchers, Thousand Oaks, California: Sage 
Publications, p. 3. 
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Mathew Miles and Michael Huberman resonate with Janesick's stance in their 
discussion of what they call 'recurring' features of qualitative research, elements that 
persist, reappearing time and time again in the process of building research design: 
The researcher attempts to capture data on the perceptions of local actions 
"from the inside" through a process of deep attentiveness, of empathic 
understanding (Verstehen) and of suspending or "bracketing" 
preconceptions.^^ 
Miles and Huberman highlight the need for an inner process that enables greater 
refinement, subtlety and accuracy in data collection. First-person accounts of 
experience access attention as a precursor and foundation for accessing and 'capturing' 
data in the world. It is the first-person framework that develops and deepens abilities 
of attending, enables empathy through inter-subjectivity and, at its best, is able to 
suspend preconceptions through techniques of self-observation and reflexivity that 
support a critical discernment. 
Just as first-person approaches can contribute to third-person methodologies, the 
converse is also true. Third-person methodologies can provide constructs that can be 
applied to self-observational techniques and phenomenological description. One such 
example is anthropology's influence on performance studies through Victor Turner's 
articulation of the use of ethnographic methods in their cultural and performative 
contexts. Ethnography studies human social phenomena and meaning created in the 
context of cultural values. While ethnography uses participant observation to bridge 
the intersubjective experience of the cultural 'other' with the researcher-as-observer, 
autoethnography turns the observation back toward the self, in a reflexive account of 
one's own experiences situated within culture. In Victor Turner's edited collection 
Anthropology as Experience he recounts the potency and transcendental nature of the 
aesthetic qualities of theatrical experience. He notes that somatically based techniques 
Miles, M.B. & Huberman, A.M. (1994). Qualitative Data Analysis: An Expanded Sourcebook, Thousand 
Oaks, CA: Sage, p. 6. 
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used in ritual are designed to shift the neurobiological state of the entire soma toward 
a shared group experience of gestalt, timelessness and transcendence". Turner's 
approach to anthropological fieldwork influenced and formulated approaches within 
performance studies^** that borrowed from anthropology's methods in order to create a 
Afield-work of the self: 
Fieldwork as in "participant observation" is a much-prized method adapted 
from anthropology... Participant observation is about learning about 
cultures other than that of the fieldworker. In anthropology for the most 
part the home culture is "Western" and the "other" non-Western. But in 
performance studies the other may be an aspect of one's own behaviour... 
[italics mine] In an active way, one performs fieldwork [on the self]. 
Taking this critical distance from the self invites revision, the recognition 
that even knowledge itself is not fixed, but subject to a "rehearsal 
process" of testing and revising. 
This describes the concept of constructing first-person methodologies by appropriating 
third-person observational techniques that focus outwardly to the world, turning them 
inwardly toward the self. In this example, self-observation techniques are enacted to 
create a discerning and critical self-reflective distance. This notion of re-visioning the 
self through critical self-observation in order to revise knowledge is an example of the 
first-person practice of autoethnography, brought to performance studies through 
anthropology. Its self-reflexive approach to self-observation is also an example of 
reflection-in-action as described by Schon. 
Observation plays a critical role in all research and inquiry and is central to first-, 
second- and third-person methodologies. It follows that knowledge can be gained by 
" Turner, V. (1986), op. cit. 
Performance Studies as a whole accounts for many different registers and epistemologies of practice 
outside of body-based approaches, including other frameworks such as those of spectatorship and reception 
theory, which do not emphasize physical theatre, movement-arts or enacted performance. The example 
given here focuses on those aspects of Performance Studies that utilize first-person methods in a somatic 
educational form, those techniques that re-form the somatic self. See Schechner, R. (2002). Performance 
studies, London, UK: Routledge. 
Victor Turner and Richard Schechner met in 1977 prior to Clifford Geertz's Trilling Lecture in New York; 
their meeting began a productive and creative interdisciplinary partnership. They remained colleagues, 
collaborators and friends until Turner's death in 1983. The intersection between anthropology and 
performance studies has had an historical effect on the development of both fields. See Schechner, R. 
(1985). Forward by Victor Turner, Between Theater and Anthropology, Philadelphia: University of 
Pennsylvania Press. 
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sharing observational strategies and techniques, and that the skills of observation lie 
within the observer herself. 
From the intersections of philosophy, psychology and Buddhist mindfulness practices, 
Natalie Depraz, Francisco Varela and Pierre Vermersch explore f irst-person 
observational techniques in On Becoming Aware: a Pragmatics of Experiencing^^. They 
describe the concrete activity of self-observation: how we examine what we live 
through, and how we become aware of our own mental life. Acknowledging that the 
range of our experiences is immense but that our inherent ability to observe ourselves 
IS habitually ignored or left atrophied, they illustrate that exploring human experience 
amounts to developing and cultivating this basic ability through specific training. 
Their work is rigorous and precise: describing methods for stepping back from our day-
to-day perception of experience (suspension), techniques for moving attentional focus 
f rom the world to ourselves (redirection), the process of recognizing qualities of 
attention ( let t ing-go), intuit ion as gesture and as process, the nature of intuitive 
evidence, criteria of appreciation and completion, and comparing similarities of 
expression and val idation. By applying Husserlian phenomenology to practices of 
observation and at tent ion, Depraz, Varela and Vermersch outline a method of exploring 
our experience that is consonant with somatics and body-based performance. 
suspension redirection 
letting-go 
Figure 9. The process of Becoming Aware ( from Depraz, Vare la and V e r m e r s c h ) 
Depraz, N., Varela, F.J. , & Vermersch, P. (2003). On Becoming Aware: a Pragmatics of Experiencing 
(Advances in Consciousness Research, 43), Amsterdam: John Benjamin Publishing. 
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Through examples taken from empirical research, meditation, psychoanalysis, 
teaching, writing and interviewing, On Becoming Aware illustrates the breadth and 
applicability of first-person methodologies in their capacity to explore personal and 
social forms of knowing, giving an account of validation that places first-, second- and 
third-person methodologies along a continuum where the three positions are not 
differentiated by the content they address, but by the manner that they are inserted in 
a social network. By favoring a continuum of methodological positions along a social 
network, the need for oppositional positions between public and private, or objective 
and subjective, can dissolve. This model allows for the sharing of knowledge and 
insight through observational strategies and techniques, supporting radical 
interdisciplinary dialogues. 
second 
immediacy - expression - empathic - hetero-pheno - behavioral — reductionist 
varieties of validation 
Figure 10. Validation Methods along the Cont inuum of a Social Network (Depraz , Varela , V e r m e r s c h ) 
This section has described ways in which first-person methodologies contribute to the 
epistemologies of practice of many contemporary disciplines. First-person 
methodologies have direct transferability beyond knowledge of the self, and just as 
first-person approaches can contribute to third-person methodologies, the converse is 
also true. Observation plays a critical role in all research, so that exchanging 
observational methods along a social continuum has the potential to enrich research 
methods and the knowledge they create. 
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2.2.2 The Polit ics of the Self in an Ethics of Radical Interdiscipl inar i ty 
Accessing experience as a political 'tool of knowledge' also forms an integral part of 
our histories of subjectivity and in Foucault's terminology, our technologies of the self. 
Like Foucault, the authors Depraz, Varela and Vermersch, draw attention to the 
ancient lineage of self-observational practices linking them with Greek Antiquity. 
Foucault traces subjective practices including self-observation to the ancient Hellenistic 
concept of the 'care of the self illustrating how first-person practices such as 
'attending to the self were utilized as a foundation of knowledge. In Greek Antiquity, 
the Delphic oracle know thyself vjas understood as a form of knowledge born from 
self-cultivation, self-observation and somatic practice in which the body was held 
'accountable' for knowledge construction. This differs from our contemporary 
rationalist epistemological reading of the directive know thyself, which has shifted 
toward an objective third-person knowledge 'about' the self, which Foucault links to 
the Cartesian moment: the historic Cartesian split between body and mind^^. While 
both these forms of knowledge offer tremendous value and resources for acting in the 
world, my own research proposition applies these differing epistemological frameworks 
in a complementary and ethical radical interdisciplinary framework: one in which 
technology design can be born through self-knowledge, enabling a form of'citizenship' 
of technological inquiry. This refers to the Hellenistic notion that mastery of knowledge 
gained through 'attending to the self enabled one to enter public life as a mature 
citizen: one could care for the city only when one understood the techniques and 
subtleties of care for the self^ ®. Depraz, Varela and Vermersch also link the attentional 
practice of epoche or suspension with the Greek ethical attitude of the Stoics in which 
the freedom of the wise man constituted the ability and the techniques to suspend 
Foucault, M. (2004), op. cit., p. 17-18. 
^« Ibid. 
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judgment until he had gained an ^absolutely certain knowledge'^^. In this case, the act 
of self-cultivation, the observation of inner processes transform and ameliorate the act 
of discernment, developing observational acuity resulting in greater objectivity through 
the subjective relationship with the self. This is a crucial example, since It illustrates 
the ability of a subjective position to increase a form of clarity, resulting in greater 
objectivity (a rationalist term that has been valorized to refer to truth-value). 
The threshold between self-knowledge and the role of the self as a citizen in public life 
locates body-based somatic techniques (technologies of self-change) within the issues 
of disciplinary power structures. Our ability to effect change within our self is a 
precursor to our ability to effect change within our context. This corporeal 
transformative relationship between our self and our disciplinary, social and 
institutional role[s] is a vital political link in our ability to alter our world and our 
technologies through our self. 
The necessary connection between self-knowledge and ethical action in the world is 
echoed in the pragmatist view of John Dewey, the political view of Michel Foucault, the 
social-activist view of Augusto Boal and the somatic-philosophical view of Thomas 
Hanna, Sondra Fraleigh, Bonnie Bainbridge-Cohen, Elsa Gindler, Trigant Burrow and 
Richard Shusterman (in addition to countless somatic practitioners). These positions 
share the view that repetitive or habitual action limits human agency. These limitations 
are evidenced by habitual thought, feeling and physical bodily postures, combining to 
create a narrowing of the human faculty of perception, reducing access to knowledge 
of the surrounding environment and the world. Thomas Hanna, the somatics-educator, 
refers to this as "sensory-motor amnesia"^°, a bodily state that reduces our ability to 
act and respond with agency in the world. 
Depraz, N., Varela, F.J. , & Vermersch, P. (2003), op. cit., p. 25. 
Hanna refers to sensory-motor amnesia as a habituated state of forgetfulness, a memory-loss situated in 
our central nervous system affecting the image of who we are, what we can experience and what we are 
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Augusto Boal, the Brazilian theatre director and cultural activist, founded the Theatre 
of the Oppressed, a theatrical form originally used to effect social change by enabling 
the impetus for change to come from within the spect-actors, who acted 
simultaneously as participants and audience members. He evolved the performative 
practices commonly associated with the Theatre of the Oppressed for the purpose of 
ameliorating social conflict, creating harmony within society-'*. These forums enabled 
habitual and often unseen social and political situations to 'come to tight', highlighting 
the underlying or embedded emotion and thought. Within this political and ethical 
stance Augusto Boal and Michel Foucault can be compared in their political strategies 
and goals of social transformation. Both Boal and Foucault enact their goals by 
constructing skills (of thinking and acting) that support self-agency and self-
knowledge. While the example below compares habituated feeling with habituated 
thinking, the goals are ethically similar. Augusto Boal's early theatrical exercises 
outlined in Games For Actors and Non-Actors was concerned with de-habituating the 
performer's loss of ability to express a greater range of feeling: 
Our first principle at that time was that emotion ... should be given free 
rein to shape the final form of the actor's interpretation of a role. But how 
can emotions 'freely' manifest themselves ... if that very instrument (the 
body) is mechanized, automated in its muscle structures and insensible to 
90 per cent of its possibilities? ... How does this mechanization of the 
actor's body come about? By repetition. The senses have an enormous 
capacity for registering, selecting and then hierarchising sensations. 
This can be compared with Foucault's notion of the habituation of thought. Foucault 
focuses on the history of thought and how our thinking patterns are created through 
social constructs, ideologies and institutions. His primary goal was to analyze these 
formal social structures "related to specific techniques that human beings use to 
understand themselves"": 
able to act upon, Hanna, T. (1980). Somatics: Reawakening The Mind's Control of Movement, Flexibility, and 
Health. Addison-Wesley Publishing, p. xiii. 
Boal, A. (1995). The Rainbow of Desire: The Boal Method of Theatre and Therapy. London; Routledge. 
Boal, A. (1992). Games For Actors and Non-Actors, London, UK: Routledge, p. 40. 
" Foucault, M. (1988c), op, cit., p. 18. 
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My field is the history of thought. Man is a thinking being. The way he 
thinks is related to society, politics, economics, and history and is also 
related to very general and universal categories ... The political and social 
processes by which Western European societies were put in order are not 
very apparent, have been forgotten, or have become habitual. They are a 
part of our familiar landscape, and we don't perceive them anymore.^'* 
Just as Boal and Foucault identify the form of habit as a precursor to limiting agency 
and knowledge, they suggest the practices of self-ameliorative process, which lie in 
the somatic form of bodily retraining, or what Foucault refers to as technologies of the 
self. Augusto Boal suggests exercises of'de-mechanization': 
Like all human beings, the actor acts and reacts according to mechanisms. 
For this reason, we must start with 'de-mechanisation', the re-tuning (or 
de-tuning) of the actor ... He must relearn to perceive emotions and 
sensations he has lost the habit of recognizing.^^ 
Michel Foucault notes his goal of creating greater discernment with regard to the 
habits of thought that he claims are created by historical social forms that have 
become habitual and therefore unconscious. 
It is one of my targets to show people that a lot of things that are a part of 
their landscape—that people think are universal—are the result of some 
very precise historical changes. 
All my analyses are against the idea of universal necessities in human 
existence. They show the arbitrariness of institutions and show which 
space of freedom we can still enjoy and how many changes can still be 
made.^^ 
My proposition is that the ethical attitude of the attentional practice of epoche can be 
used to apply Boal's notion of de-mechanization and Foucault's notion of the 
technologies of the self to the design and development of our digital technologies of 
production. By positioning the concept of an ethical citizenship born of a 'care of the 
self within the landscape of technology design in the world, we can work to improve 
the quality of knowing that underlies our technology design and use. 
Ibid, p. 10. 
Boal, A. (1992), op. cit., p. 41. 
Foucault, M. (1988c), op. cit., p. 11. 
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2.2.3 T w o Paral le l Epistemologies of Pract ice 
Having characterized the technical practices of first-person methodologies and 
positioned them within an ethics of radical interdisciplinarity, I would like to return to 
the historical development of the parallel yet differentiated epistemologies of practice 
that represent somatics and human computer interaction. First-person methodologies 
of body-based disciplines began to develop as a secular practice with the emergence of 
Delsarte's (1811-1871) movement system in the mid-nineteenth century. In her book 
Heilkraft durch Bewegung, (translated as: Healing Through Movement), Hede 
Kallmeyer, one of the early forerunners of the discipline, attributes Delsarte's 
originating work with inciting "the dawn of body consciousness"-^^. Her reference 
identifies a historical moment when the subjective experience of the body could be 
reclaimed in what would become a growing secular development of'body-based 
disciplines'. Delsarte developed his movement system during the mid-nineteenth 
century Victorian Era, which saw the influence of the Greek revival and its effects upon 
architecture and the movement arts. Togas and loose robes were worn regularly in 
Delsarte's classes, freeing the body from the heavier constrictive clothing of the day, 
and later influencing dance arts during the Belle Epoque that established Isadora 
Duncan and her infamous attire. Hede Kallmeyer's statement addresses a historical 
juncture in western European culture when the body's own experience was re-
appropriated or reclaimed to a wholly 'secular self. This marked a growing 
understanding of the body as less singularly defined by the religious mores that had 
dominated Europe. In this re-appropriation, the body was freed to become not only its 
own first-person subject, but also an object of third-person empirical study.-'^ Each of 
As quoted by Use Middendorf in The Perceptible Breath: A Breathing Science, in Johnson, D.H. (ed.) 
(1995). Bone, Breath and Gesture: Practices of Embodiment, Berkeley: North Atlantic Books, p. 76. 
Delsarte was a contemporary of Etienne-Jules Marey and Eadweard Muybridge, both involved in studying 
human movement. Marey was a French scientist and chronotographer who studied heartbeats, respiration, 
muscles (myography), and movement of the body. To aid his studies he developed many instruments for 
precise measurements. Muybridge was an English-born photographer, known primarily for his early use of 
multiple cameras to capture human and animal motion, and his zoopraxiscope, a device for projecting 
motion pictures that pre-dated the celluloid filmstrip that is still used today. Both Marey and Muybridge 
worked to understand the body in movement and have been connected with the development of Cinema. 
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these trajectories represent a direction in which the body began to be 'loosened' from 
the grips of Victorianism and are identified by a set of parallel histories. First, the 
history of constructing knowledge through the first-person subject (the domain that 
defines body-based disciplines and includes somatics) and second, the history of 
constructing knowledge through third-person scientific data that describes the body in 
action (the domain of medicine and the sciences, including HCI). Each of these 
trajectories refined their own parallel epistemologies of practice from the nineteenth 
century to contemporary frameworks. These trajectories branched and traversed over 
time, inciting various intersections that included phenomenology, psychology and, 
more recently, embodied cognition and neurophysiology. The main differentiation 
between these two parallel paths remains 'the mechanism by which experience is 
claimed': one from within the subject and the other from the externalized frame of an 
empirical body. In this junction lies a key historical moment where the relationship of 
knowledge to observation and experience results in the differentiation of 
epistemologies of practice. Over time, these epistemologies developed differing 
language, methods, values, assumptions and approaches to validity. The trajectory 
based in first-person experience used methods centered in self-observation: valuing 
knowledge enacted through experience. The trajectory based in empirical methods 
used third-person observation utilizing scientific methods: traditions where knowledge 
was claimed outside the subject, in which the body became an object of knowledge 
rather than the subject of experience. These parallel and differentiated practices have 
viewpoints that define complementary yet differing epistemologies of practice, which 
even today remain central to the fields they encompass. 
2.2.4 The Turn to Exper ience within Human Computer In teract ion 
At this present juncture in history, contemporary research in human computer 
interaction is re-directing its inquiry toward designing for lived experience, asking what 
Delsarte on the one hand and Marey and Muybridge on the other exemplify these two parallel and 
differentiated trajertories and approaches to human movement and experience. 
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it would be like to put felt-life^^ at the centre of HCI without marginalizing the cognitive 
aspects of interaction with technology. In Technology as Experienced^, John McCarthy 
and Peter Wright introduced the term felt-life into HCI, drawing on the philosophical 
pragmatism of John Dewey and Mikhail Bakhtin. McCarthy and Wright define felt-life: 
... life as lived, sensed and experienced (focusing] attention on the sensual 
and emotional [while] throwing light on the cognitive and intellectual 
aspect's of people's interactions with technology."' 
McCarthy and Wright argue for the importance of sensory engagement, the value of 
emotional life as goal-setting and evaluative, and the irreducible relationship between 
a person and their use of technology. They propose the inclusion of subjective, 
personal values to be sought, documented and incorporated within the empirical 
research of user experience, and they advocate redressing the balance between our 
inner life and external behaviour in relation to technology. Their argument and 
valuation resonates deeply with my own positioning of somatics practice as an example 
of an ameliorative, ethical and relational design resource within HCI. Somatics and 
body-based practices focus their expertise precisely on techniques of self-awareness, 
subjectivity and agency created through an ethical-aesthetic relationship to our bodies 
and our selves. The exploration of felt-life within HCI holds a nascent and yet-to-be 
fulfilled place within the design of technology and there is a continued need for such a 
discourse to develop and flourish within HCI. McCarthy and Wright state: 
An account of self as the narrative centre of experience is insufficient. It is 
too cognitive an approach to self, underplaying as it does the often-
inexpressible feelings that constitute our awareness of our self or our 
subjectivity. This is an area [within HCI] ... which none have yet engaged in 
a fully satisfying manner. A radical approach to the mediation of our 
subjectivity by technology requires us to linger in the gap between inner 
life and external behaviour, where our subjectivity or sense of self is 
created, and we have not yet done that in reflecting on our practices with 
technology.^^ [italics mine]. 
McCarthy, 3., & Wright, P. (2005). Putting 'felt-life' at the centre of human-computer interaction (HCl), 
Cognition, Technology & Work, 7(4), p. 262-271. 
McCarthy, J . , & Wright, P. (2004). Technology as Experience, Cambridge, Massachusetts: MIT Press. 
Ibid, p. 262. 
d^ Ibid, p. 267. 
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Within HCI , the turn to experience is sketching felt-life as f i rst -person, self-reflexive 
and personal , and acknowledging that 
... although [felt-life] does not lend itself to a natural sc iences approach, it 
is possible to use it to enquire into practical reasoning in a systemat ic and 
critical w a y / ^ 
This approach to felt-life echoes the research goals of this thes is . By bridging 
methodologies from somat ics and the body-based disciplines of modern dance 
performance, we can demonstrate their instrumentality in supporting the growing 
discourse of felt-life within HCI . 
From a felt-life perspect ive, it is in the moment when exper ience is being 
expressed ... that feeling and expression create each other ... [that] human 
subjectivity or se l f -awareness is created. Putting felt-life at the centre is an 
attempt to press into these gaps in order to focus our d iscussions of people 
and technology on the moments of potentiality in which hunnan subjectivity 
is created.'*'* 
From the field of somat ics, Thomas Hanna's perspective corresponds with that of 
McCarthy and Wright addressing the need for the subject ive somat ic viewpoint that 
can augment knowledge from the perspect ive of inner-life and outer behaviour, Hanna 
states that: 
the somatic viewpoint complements and completes the scientific view of 
the human being, making it possible to have a science that recognizes the 
whole human: the sel f -aware and self -responsible side a s well as the 
externally observable bodily side."^ 
There is an intentional movement from within both HCI and somat ics , to create a 
dialogue for greater complementari ty: a movement toward bridging these differing 
epistemologies. Echoing McCarthy and Wright's propositional framing for lived 
experience within HCI , I turn this approach toward somat ics by suggesting that 
'although first-person methods of somat ics do not obviously lend themse lves to a 
'*^  Ibid, p. 270. 
Ibid, p. 267. 
''^ Hanna, T. (1980), op. cit., p. 21, 
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n a t u r a l sc iences a p p r o a c h , it is possib le t o use these ep i s temo log ies of pract ice to 
e n q u i r e in to p rac t ica l reason ing of des ign in a s y s t e m a t i c and cr i t ica l way ' . This can be 
seen as a response to t h e inv i ta t ion w i t h i n h u m a n c o m p u t e r i n te rac t i on to exp lo re 
e x p e r i e n c e in t he c o n t e x t of fe l t - l i fe , an endeavo r t h a t has t he po ten t ia l t o en l i ven and 
en r i ch k n o w l e d g e of h u m a n i t y and t he exper ience of i tse l f . 
2.2.5 S u m m a r y of F i rs t -Person Methodologies 
Firs t -Person Methodologies 
Are embodied technical enactments of exper ience that exemplify 
ref lect ion- in-act ion. 
Are sel f - ref lexive and sel f -enacted, 
Form part of a larger history of pract ices of subject iv i ty and self-
cult ivation. 
Are the central epistemology of practice and are wel l -understood within 
somat ics and performance. 
Contribute as an epistemology of practice within a number of 
contemporary disciplines such a s phenomenology, biofeedback in 
neurophysiology, psychology, cognitive s c i e n c e , Western and Eastern 
forms of m o v e m e n t studies, martial arts and contemplat ive traditions. 
Are often used in partnership with s e c o n d - a n d / o r third- person methods 
in order to communicate , descr ibe, document , validate or transmit 
representat ion of knowledge. 
Can transfer knowledge applicable in empir ical methods requiring direct 
exper ience and observat ion. Knowledge Transfer can be directed toward 
the researcher a s an instrument of observat ion and toward human 
part icipants that engage as subjects or ob jects of exper ience or study. 
As praxis they have their own internal validity, and are authent icated and 
corroborated through a technical community of pract ice. Mastery is 
attained when the techniques and knowledge they represent are fully 
embodied through exper ience. 
Table 2. S u m m a r y of F i rs t -Person Methodologies Context and Concepts 
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2.3 Historical In f luences 
Moving forward from the definition of somat ics and f irst-person methodologies, we 
explore the historical influences that provide the context for its contemporary technical 
development and its epistemologies of practice. Somat ics s h a r e s a rich cultural history 
with modern dance and performance, the development of c inema, the emergence of 
phenomenology, the development of medical empirical sc ience , its description o f ' the 
body', the historical links of Taylor ism, work studies, ergonomics and the birth of HCI. 
A comparative historical analysis of somat ics and its links to the history of modern 
dance performance practice il lustrates its connection to cultural phenomenon that 
define 'markers ' in nineteenth and twentieth centuries history of thought. The earliest 
origins of somatics are found within ancient cultural forms of movement practice 
including those of the Hellenistic era , eastern forms of movement , theatre , yoga, 
martial arts and primitive ritual practices involving body and transformation of body-
state: including shaman ism and tribal practices that have existed a c r o s s almost all 
cultural forms. The historical analysis presented here focuses on European pioneers of 
body-pract ices, tracing the migration of their traditions across Europe to America. For 
the purpose of this analysis the scope is delimited by western traditions. The goat of 
the historical analysis is twofold: 1) to illustrate the parallel t ra jector ies of 
epistemologies of practice representing 'body knowledge' that emerged following the 
Industrial revolution, and 2) to link these trajectories to historical m a r k e r s that 
Influenced thought and practices leading to the development of technology, the 
emergence of ergonomics, Taylor ism and the pre-cursors to the field of human 
computer interaction. The historical influences of somat ics occur within the larger 
history of subjectivity and the self: through its intertwining with performance and 
dance, its eastern influences, and the shared twentieth century 'history of thought and 
practice' that has shaped both HCI and somat ics . This historical trajectory is illustrated 
in Figure 12 (page 73 ) . 
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2.3.1 The L a n d s c a p e of a History of Subject ivi ty 
Figure 12 t races the history of western body-based traditions to the present, 
illustrating their development within three categories of practice: 1) sonnatics, 2) 
per formance and , more specifically, the modern dance and movement arts, and 3) 
theories of exper ience and embodiment. The last category concerns the discursive 
practice of developing and transcribing historical concepts in the traditions of 
philosophy and psychology. 
Somatlo 
Practice 
( ^ D a n c e ^ ^ Influence 
Experience > \Nestern concepts 
Embodiment ^ 
Eastern concepts 
^Concepte 
Figure 11. Explanat ion of Legend for F igure 12 History I l lustrat ions 
The connecting lines illustrate the forms of t ransmission of knowledge and influence. 
Practice is represented as a solid line and indicates knowledge that is transmitted 
through 'physical izat ion' : physical mastery through the body within the practice itself. 
A dashed blue line indicates influence: concepts or knowledge that have influenced or 
that are concurrent with the development of the physical practice. The historical 
l ineage t races its e m e r g e n c e through a European and western milieu influenced by 
cultural , socia l , political and philosophical undercurrents , yet richly influenced by 
eas te rn pract ices and philosophies. The historical illustration in Figure 12 depicts 
Individuals, rather than named techniques. The history of somat ics abounds with 
individuals who pioneered body-based techniques as a personal response to physical 
injury or i l lness that threatened their lives or their personal freedom. 
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Don Hanlon-Johnson writes in an impassioned voice about the "feistiness"^^ of these 
individuals viewing their history as a resistance movement against the dominant 
notions of the 'knowledge of the body'. The writing of these practit ioners frequently 
acknowledges their marginalized positions within the scientifically and medically 
legitimized forms of body-knowledge. 
Although muffled by the din of the dominant vo ices , there has been a 
steady res is tance building among innovators who have devoted their 
l ives to developing strategies for recovering the wisdom and creativity 
present in breathing, sensing, moving and touching. They worked 
quietly, wrote very little. Typically, they spent their lives outside the 
vociferous worlds of university and research clinic."^ 
The n e c e s s a r y interrelationship between the political and the self is acknowledged in 
Foucault 's explication of the technologies of the self: a category of subject ive 
p r o c e s s e s that operate on the self to effect change or to transform the self in some 
way in order to attain a certain 'state': 
Technologies of the self ... permit individuals to effect by their own 
m e a n s or with the help of others a certain number of operations on 
their own bodies and souls, thoughts, conduct , and way of being, s o a s 
to transform themselves in order to attain a certain state of happiness, 
purity, w isdom, perfection, ...^ ^ 
One of Foucault 's key concepts is that an individual's choice and ability to act upon 
herself \s at once personal and political: that individual domination is in part the ability 
to reclaim power over the self, and that this 'care of the s e l f prepares us to care for 
the world from a different locus of power. 
Don Hanlon Johnson compiled one of the early collections of texts written by Somatics practitioners and 
describes the field in Introduction, in Johnson, D.H. (ed.) (1995). Bone, Breath and Gesture: Practices of 
Embodiment, Berkeley: North Atlantic Books, p. xi. 
Ibid. p. ix. 
For Foucault, Technologies of the Self are one of four Technologies each a matrix of practical reason, the 
others being Technologies of Production, which permit us to produce, transform or manipulate things; 
Technologies of Sign Systems, which permit us to use signs, meaning, signification; and Technologies of 
Power, which determine the conduct of individuals and maintain an objectificatlon of the subject. 
Technologies of the Self permit individuals to effect by their own means operations on themselves. For 
Foucault these technologies hardly ever function separately, and each is concerned with a certain kind of 
domination. Technologies of the Self are concerned with individual domination and therefore refer to a power 
of or over the self. See Foucault, M. (1988c), op. cit., p. 18. 
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I have attempted a history of the organization of knowledge with 
respect to both domination and the self. I am more and more 
interested In the interaction between oneself and others in 
technologies of individual domination, the history of how a n individual 
acts upon himself in the technology of the self.**^ 
These technologies of the self are among the core values operating from within the 
practices of embodiment with somat ics and performance and define the mechan isms by 
which experience is understood and c la imed, Augusto Boal's work in theater echoes the 
values of developing the self through technical practices where 'care of the s e l f 
prepares us to care for the world from a different position of power and knowledge. 
As the most Important e lement of theatre is the human body, this 
book is concerned with physical movements , d is tances , volumes, 
relations ... We should know the world we live in, the better to change 
it. Theatre is a form of knowledge; it should and can also be a means 
of transforming society.^° 
The history of the subjectivity of the self is often linked to m o v e m e n t s in art, where 
the context of art practice enables a critical s tance and problematization of social , 
cultural or political structures. Don Hanlon Johnson links this view to the acts of 
resistance of the pioneers of body-pract ices: 
The pioneers in embodiment are unwilling to take at face va lue a poor 
medical prognosis ... or ordinary states of consc iousness . Reject ing the 
bleakness of conventional w isdom, they have chose to surv ive outside 
the mainstream. . . 
It is no surprise that the community represented here is not well 
understood. Its principal teachers have worked to break the 'verbose' 
hold of rationalism by working on the quieter side of the f lesh. With 
the exception of a few innovators they write little, and often in 
fragments, close to the logic of bones interlocking with each other 
without proliferation of unnecessary adhesions. Identifying the 
harmony of voices of the tradition is similar to the tasks of scholars of 
other traditions that have existed on the margins of the dominant 
culture. 
Foucault, M. (1988c), op. cit., p. 19. 
^° Boal, A. (1992). Games for Actors and Non-Actors. London, UK: Routledge Press, p. xxxl. 
Don Hanlon Johnson compiled one of the early collections of texts written by Somatics practitioners and 
describes the field in Introduction, In Johnson, D.H. (ed.) (1995), op. cit., p. xi. 
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I seek to i den t i f y and to w o r k wi th the ' h a r m o n y of vo i ces ' w i th in somat i cs and body -
based p e r f o r m a n c e p rac t i ce , br idg ing these prac t ices of e m b o d i m e n t to h u m a n 
c o m p u t e r i n t e r a c t i o n , wh i le con t inu ing to ' rehearse a n d p e r f o r m ' the conco rdances of 
rad ica l i n te rd i sc ip l i na ry d ia logue . In o rde r to c o n t i n u e th is process I wi l l v iew t he 
h is to r i ca l t r a j e c t o r y I l l us t ra ted in Figure 12, f r o m t h r e e s c h e m a s : 1) t he i n t e r t w i n i n g of 
s o m a t i c s w i t h m o d e r n dance pract ice and p e r f o r m a n c e , 2) t he eas te rn in f luences of 
t h e d e v e l o p m e n t of w e s t e r n body -p rac t i ces , and 3) t h e sha red t w e n t i e t h c e n t u r y 
' h i s t o r y of t h o u g h t and prac t ice ' t h a t has shaped HCI and somat i cs . 
2.3.2 The In ter twin ing Relat ionships of Somat ics and Performance 
B o d y - b a s e d prac t ices h a v e a long and i n te r connec ted h is to ry w i t h m o d e r n dance . They 
e m e r g e d d u r i n g t he m i d - n i n e t e e n t h cen tu r y f r o m t h e s a m e h is tor ica l sou rce : t he 
De lsa r te M e thod w a s t he precursor to bo th m o d e r n d a n c e , and t he e m e r g i n g body 
p rac t i ces t h a t b e c a m e somat i cs . 
Franco* 
Delsarte 
Jacaues 
Daic-oze Shawn Isadora Duncan 
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Mary 
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Graham 
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Cunmngha 
Figure 13. F ranco is De lsar te 's System a s Originating Somat ics and Modern Dance 
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Francois Delsarte's ( 1 8 1 1 - 1 8 7 1 ) movement s y s t e m known as The Delsarte System of 
Expression is historically acknowledged as originating the disciplines of somat ics and 
modern dance. Hede Kal lmeyer, a student of Genev ieve Stebbins who brought the 
Delsarte s y s t e m to Amer ica , refers to it as the dawning of body c o n s c i o u s n e s s " . Figure 
13 illustrates the lineage of Delsarte 's s y s t e m , which stimulated the growth and 
development of the first generation of modern dancers : Isadora D u n c a n , Ruth St . 
Denis, Ted Shawn and the Denishawn school . In Amer ica , Denishawn produced 
students such as Martha G r a h a m and Doris Humphrey, continuing the l ineage through 
an entire second generation of early modern dancers . Rudolph Laban and F. Mathias 
Alexander studied Delsarte's s y s t e m before they developed their own unique 
techniques and practices, and through Laban , Mary Wigman and Hanya Holm founded 
the early European forms of Modern Dance. In the late nineteenth century , Delsarte's 
method was used to establish the first acting school in the United S t a t e s . Delsarte's 
sys tem countered attitudes in the ballet academies that eschewed knowledge of the 
body for fear that it would produce mechanical movement and a loss of e x p r e s s i o n . " 
Delsarte trained as an actor at the Paris Conservatory but was dissatisf ied with the lack 
of authenticity in the posed style of acting. He began a comprehensive quest to 
understand expressive mechan isms of human movement . Through empirical research , 
observation and analysis of how humans actually moved, behaved and responded to a 
multitude of c i rcumstances, Delsarte developed and refined his method. 
Delsarte observed and studied in parks, cafes , hospital wards , churches , 
mortuaries, and even s c e n e s of d isasters . He also studied anatomical 
medicine. Eventually expressive patterns emerged that he could clearly 
observe. His "Sc ience of Applied Aesthet ics" was a thorough examination 
of voice, breath, movement dynamics , line and form, and virtually all the 
e lement of the body in their roles as expressive agents of the human 
impulses, mind, spirit, and the vital instinct.^"* 
As quoted by Use Mlddendorf in The Perceptible Breath: A Breathing Science, in Johnson, D.H. (ed.) 
(1995), op. cit., p. 76. 
stebbins, G. (1886). Delsarte System of Dramatic Expression, E. S. Werner, New York. 
<htto://www.oDenlibrarv.ora/details/delsartesvstemofOOstebuoft> see also Williams, J . , the Delsarte project 
histor/page, <httD://www.delsarteDroiect.com/historv.htm> (retrieved November 15, 2007). 
^ Ibid. 
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Deisarte w a s heralded for bringing experiential knowledge of the body into arenas we 
now think of as ^movement technologies': techniques to refine knowledge and precision 
through use of the human body in action. This approach , and the knowledge that was 
incorporated through it, w a s carried forward from Deisarte to Rudolph Laban. In the 
1930 's it emerged in Laban 's Work Study Methods, the precursor to ergonomics, and 
one of the foundations of research that presaged Human Computer Interaction. 
Many contemporary practitioners in somatics were technically trained as dancers . Of 
the practit ioners i l lustrated in Figure 12, these Include Emilie Conrad Da'oud, Bonnie 
Bainbridge C o h e n , I rmgard Bartenieff, Mary Whi tehouse, and Steve Paxton. The 
human instinct to move as a form of expression, and to understand that movement as 
a form of knowledge, intertwine and intersect In a continual cycle of knowing-through-
doing that Is reflected In the combined practices of somat ics and modern dance. As 
Bonnie Bainbridge Cohen describes her technical pract ice: 
In Body-Mind-Center Ing we are the material , our bodies and minds the 
medium of our exploration. The research is experiential as is the 
mater ia l . We are each the study, the s tudent , the teacher . Out of this 
research , we are developing the empir ical science - observing, 
contrast ing, corroborating, and recording our exper iences of embodying 
all of the body s y s t e m s and the stages of human development.^^ 
The description of her methodological approach highlights the centrality of observation 
as a site and technique for sharing knowledge between self, others and the world. It 
resonates with the approach of Depraz, Varela and V e r m e r s c h in favoring a continuum 
of methodological posit ions, enabling a greater unity or multivocality between objective 
and subject ive , even sc ience and art: positions that have been unnecessar i ly cast in 
opposition to one another . This model allows a co-operat ive range of validation 
methods and a return to the notion of supporting radical interdisciplinary dialogues 
" Cohen, B.B. (1993), op. cit., p. 2. 
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b e t w e e n embod ied know ledge in somat i cs and b o d y - b a s e d p e r f o r m a n c e and empi r ica l 
m e t h o d s in h u m a n c o m p u t e r i n t e rac t i on . 
2.3.3 Eastern Inf luences in the History of Somat ics 
The Wes te rn d e v e l o p m e n t of somat i cs is r ich ly in f luenced by e a s t e r n prac t ices and 
ph i losoph ies . S o m e of the eas te rn in f luences inc lude y o g a , ma r t i a l a r t s , T ibe tan b rea th 
w o r k , S u f i s m , Japanese b o d y w o r k , and t he c o n t e m p l a t i v e f o r m s of Buddh i s t 
m e d i t a t i o n . Eastern pract ices deve lop m i n d through body , so t h a t t h e t r a i n i ng of one 
c reates know ledge w i th in the o the r . 
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Figure 14. Eastern In f luences in the historical development of Somat ics 
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Eastern movement - fo rms often integrate knowledge from eastern medicine so that 
m o v e m e n t utilizes a working knowledge of the neurophysiological responses of 
m o v e m e n t on thought, feeling and action.^® 
In western somat ics , the techniques of eastern pract ices are applied in a secular 
context , unhooking the necessity for body practice to be bound to non-secular 
teachings. Within the practice of somat ics, the concept of allowing the body to be 
guided by its own nature does not in any way deny its meaning or the depth of 
knowledge accessib le through its experience. Bonnie Bainbridge Cohen has made 
considered choices for her approach to teaching: 
It is not that we are trying to change our basic natures. We develop 
more [knowledge-exper ience] to be what we already are. 
It was a very conscious decision. In my y e a r s of working in hospitals 
[as an occupational therapist] I saw s o much physical and 
psychological suffering, both in the patients and in the people working 
with them.. . It w a s as if everyone was caught up in a labyrinth of some 
kind... So I wanted to take what I learned [from her experiential work 
in the studio] back into the mainstream of the general population. 
Many people have argued with me that I should make my work into a 
spiritual pract ice, or more of a psychological practice, but that isn't my 
goal. That is someone else's goal. I want to bring the physical 
principles into the culture, where they are access ib le to the average 
p e r s o n . " 
Cohen 's goals of making the physical techniques accessib le within 'everyday ' life, 
echoes the goals of this thes is , which sets out to il lustrate how practices of 
embodiment can be instrumentalized in designing for ' technologies of exper ience' that 
embody our choices in enacting technologies of the self. 
Eas te rn philosophy v iews the concept of self-cultivation as a practice toward the goal 
of unifying mind and body, a framework that is founded in a long history of integrating 
philosophy with everyday practice. Self-cultivation is achieved through a set of 
The Japanese philosopher Yasuo describes the correlative system between Eastern practices and their 
effects of the neurophysiological systems including kinesthesis, somaesthesis and the ^emotion-instinct' 
circuits. See Yasuo, Y. (1993). The Body, Self-Cultivation, and Ki-Energy, Albany, New York: State University 
of New York Press. 
" Cohen, B.B. (1993), op. cit., p. 8. 
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rigorous technical f irst-person pract ices based on the somat ic self. I t u s e s awareness 
(or attention) and is cultivated within a somaesthet ics of experience^®. One of its 
techniques, known as 'meditation in motion', is a form of sel f -observat ion that is 
somet imes referred to as slow-motion walking. The notion o f ' s lowlng-down ' the body 
in order to gain perception of our physical or mental processes Is a common technique 
within many somatics forms and is also noted by Depraz, Varela and Vermersch as a 
technique to induce 'suspension ' in their discussion of epochi, and by Augusto Boal in 
The Arsenal of Theatre of the Oppressed . 
[ In Eastern philosophy] all forms of self-cultivation utilize in one-way 
or another the body, or more precisely "one's own body" a s a vehicle 
for cultivating one's self. The philosophy of self-cultivation stipulates 
the goal of "enhancing the mind by training the body."^° 
This accords with the concepts echoed in Bonnie Bainbridge Cohen 's description of the 
techniques within Body-Mind-Centering (BMC) . 
There is something in nature that forms patterns. We, a s a part of 
nature, also form patterns. Our mind is like the wind and our body is 
like the sand . If you want to know how the wind Is blowing you can 
look at the sand. Our body moves as our mind moves . The qualities of 
movement are a manifestation of how the mind is express ing through 
the body at that moment . 
We use maps of Western medicine and sc ience—anatomy, physiology, 
kinesiology but the work is being influenced by philosophy of the East 
as well. It is a study coming out of this t ime of Eas t and West merging, 
so we are working with the concept of dualities blending, rather than 
sets of opposites conflicting. We are constantly looking at relat ionships 
and are a lways recognizing how opposite qualities modulate one 
another.^* 
Cohen's concept of dualities blending rather than sets of opposites conflicting can be 
applied to the varied epistemologies of practice that exist between HCI and somatics, 
If we work with the concepts of blending the 'dualit ies' of first- and third-person 
®^ Yasuo, Y. (1987). The Body: Toward an Eastern Mind-Body Theory. T.P. Kasulis (ed.) , (N. Shigenori & 
T.P. Kasulis, Trans.), Albany, New York: State University of New York Press. 
Boal, A. (1992). The Arsenal of Theatre of the Oppressed, in Games for Actors and Non-Actors, London: 
Routledge Press, p. 73. 
^° Yasuo, Y. (1987), op. cit. 
Cohen, B.B. (1993), op. cit., p. 8. 
81 
m e t h o d o l o g i e s r a t h e r t h a n v iewing t h e m as sets o f oppos i t es w i t h conf l i c t ing ve rs ions 
of ' t r u t h ' , t h e n ou r d i a l ogue can be en l i vened w i t h a c r i t i ca l re f lec t i ve pract ice t h a t is 
m u l t i - v o c a l and r ich w i t h m e t h o d o l o g y . 
2.3.4. A Shared History of Thought: Somat ics and HCI 
The t h i r d schema of th i s h is tor ica l analys is i l l us t ra tes t he ex is t ing resonances b e t w e e n 
HCI and soma t i cs f r o m t h e point of v iew of a sha red h i s to ry of t h o u g h t and prac t i ce . 
F igure 15 i l l us t ra tes s o m e of these c o m m o n in f l uences . 
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Figure 15. A Shared History of In f luence : Somat ics and HCI 
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2.3.4.1 The Inf luence of Laban on Work-Stud ies and Ergonomics 
Laban's development of movement ana lys is , methods and applications were prolific. In 
1938, like most artists and somat ics practitioners living and working in Nazi Germany , 
Laban migrated, taking refuge in Britain. This marked a new phase in his practice, as 
he began to work in industry, introducing work-study methods to increase production 
through humane means. These methods c a m e to be called 'E f for t -Shape ' Analysis , a 
rigorous explanatory taxonomy, describing qualities of movement . Although his work-
studies were historically related to the studies of Taylor ism and later to the 
development of ergonomics, Laban's approach to work-studies emphas ized a whole-
body approach where optimal functioning, normally referred to as m o v e m e n t 
efficiency, was expressed and validated through qualities of grace and eloquence in 
motion. 
2.3.4.2 The Inf luence of F.M. Alexander 
F.M. Alexander, a student of Delsarte and the original innovator of the Alexander 
Method, has influenced a generation of philosophers and scient ists , underscoring the 
ability of self-observation to support the development of a precise technical practice. 
John Dewey the American philosopher and Nikolaas Tinbergen the Nobel Laureate have 
both acknowledged its sophisticated approach to observat ion. 
John Dewey's approach to pragmatism and experience has recently gained recognition 
in the user-exper ience literature within HCI , primarily through the contribution of 
McCarthy and Wright in Technology as Experienced^. John Dewey himself was 
influenced directly by the concepts and pract ices of somat ics . Dewey met F.M. 
Alexander in New York in 1916 and subsequent ly trained and worked with him for over 
twenty years . Dewey's philosophy of learning, education and exper ience w a s greatly 
influenced by his work and practice with F.M. Alexander. Dewey credi ts his work with 
" McCarthy, J . , & Wright, P. (2004), op. cit. 
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Alexander in the development of his philosophical f rameworks of experience and 
education within a social s y s t e m . In Dewey's Introduction to Alexander 's The Use of 
the Self, Dewey acknowledges Alexander's technical work, its wholly embodied nature, 
its ability to retrain (to educate) perception, and its instrumentali ty in effecting change 
or k n o w l e d g e . " Dewey describes how attention to the shifting qualities of exper ience, 
are definitional in our ability to discern with precision, and eventually with 
sophist icat ion: 
But, while the principle of continuity [of exper ience] applies in some way 
in every c a s e , the quality of the present exper ience influences the way in 
which the principle applies, [italics mine]^"* 
In their d iscussion of the techniques of epoche, Depraz , Varela and Vermersch also 
address the ability to observe and discern the quality of attention as a fundamental 
skill of f i rst-person methods: 
You ... re-direct your attention from exterior to interior, [and then] you 
change the quality of your attention, moving from an active search to an 
accepting letting-arrive.^^ 
T h e s e pract ices of attention and observation were pioneered in Alexander 's methods 
and the ef fect iveness of Alexander's observational techniques have been noted by 
scholars and scient ists (Huxley 1937) , (Coghill 1 9 4 1 ) , (Dart 1947) , (Sherr ington 1946, 
1951 ) , and notably Nikolaas Tinbergen, the Nobel Laureate who presented a thoughtful 
account of Alexander 's 'epistemology of practice' in his 1973 Nobel Lecture^^. 
T inbergen noted that Alexander technique is based on "exceptionally sophisticated 
observat ion, not only by means of vision but also to a surprising extent by using the 
s e n s e of touch." He cont inues by exploring and contextualizing the effect iveness of its 
practice. 
" Dewey, J . (1932). Introdurtion to Alexander, F.M., The Use of the Self. New York: E.P. Dutton, p. 12. 
^ Dewey, J . (1997). Experience and Education, New York: Simon & Schuster, p. 37. 
" Depraz, N., Varela, F.J. , & Vermersch, P. (2003), op. cit., p. 31. 
Tinbergen, N. (1974). Ethology and Stress Diseases, Science, New Series, i85(4145). American 
Association for the Advancement of Science, p. 20-27. 
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"First of all they stress the importance for medical science of open-
minded observation - of 'watching and wondering'. This basic scientific 
method is still too often looked down on by those blinded by the glamour 
of apparatus, but the prestige of 'tests'... But it is by using this old 
method of observation that ... the body can be seen in a new l igh t . 
TInbergen appeals to medical science and research to widen their perspectives and 
their methodologies to enable a richer space for research: 
My ... excursions into the field of medical research have much wider 
implications... but at least in one respect the situation could be 
improved: a little more open-mindedness, a little more collaboration 
with other biological sciences, a little more attention to the body as a 
whole, and to the unity or body and mind, could substantially enrich the 
field of medical research.^® 
Tinbergen's premise that 'watching and wondering' is a considered basis for research, 
and his argument that a ' l i tt le more attention to the body as a whole and to the unity 
of body and mind' can substantially enrich research, are a salve to my research goals. 
There is a clarity and a logic in this approach that I at tempt to apply to my own 
exploration of practices of embodiment within HCI, allowing the 'old method of 
observation' to enrich the design and the 'humani ty ' of technology. 
2,4 Va lues Underlying F i rs t -Person Methodologies in S o m a t i c s 
This final section of the chapter explores the values underlying the att i tudes, practices 
and methodologies of first-person experience. These values define the epistemologies 
of practice within somatics: how knowledge is accessed and constructed within the 
first-person techniques. Meaning emerges through the application of these values, and 
for somatics this meaning lies in the body. 
Meaning grows from our visceral connections to life and the bodily 
conditions of life. ... it is through our bodily perceptions, movements, 
Ibid, p. 26. 
^« Ibid. 
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emotions, and feelings that meaning becomes possible and takes the 
forms it does.^^ 
In somatic practice meaning is constructed through self-observation, experience and 
the inter-connectedness of body with mind. I have summarized and will exemplify four 
principal values f rom which the attitudes, practices and knowledge within somatics 
arise. These values can be summarized as the values of self, at tent ion, experience, and 
interconnectedness. Each of these values creates an intentional, ethical and aesthetic 
stance that constructs meaning and frames knowledge production. 
1. The value of the se l f as enactor of change, knowledge and transformation. 
2. The value of attention, self-observation, awareness in relationship to the self. 
3. The value of exper ience as a source of knowledge, through which language 
gains its integrity and ethical connection to knowing. 
4. The value of in terconnectedness, in relation to mind and body, self and world, 
subjective and objective, theory and practice. 
2.4.1 The Va lue of the Sel f 
The epistemologies of practice within somatics value the self as an instrument of 
change, knowledge and transformation. The 'se l f of somatics, is an embodied self, and 
the ability to enact self-change is at once personal and political. This chapter has 
presented numerous examples that illustrate self-observation, self-awareness, self-
cult ivation and self-study. The notion of educating the self is seen as freeing the self 
f rom restrictive postures and prejudices, or habits and hidden assumptions. This is 
represented in the concept of ' learning how to learn'^° that has its history in esoteric 
practices that have influenced body-based disciplines. Hede Kallmeyer's reference to 
Delsarte's movement methods as inciting 'the dawn of body consciousness' marks a 
Johnson, M. (2007), op. cit., p. ix. 
^ Mosh6 Feldenkrais was influenced by Gurdjieff's teachings and techniques which included the importance 
of the techniques of self-observation and the practice of "learning how to learn", see Feldenkrais, M. (1985). 
The Potent Self: A Study of Spontaneity and Compulsion. Harper & Row. 
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historical juncture in Western European culture when the body's own experience was 
re-appropriated or reclaimed to a wholly 'secular sel f . The care of the self and its 
emergence in a secular frame is also addressed by Foucault, and in Varela's discussion 
of ^Concerning Practice' in On Becoming Aware^^. 
Foucault analyzes the sister concepts of the 'Care of the sel f and 'Know thysel f , 
following them to their historical transformation in our contemporary relationship to 
self and self-knowledge. In Greco-Roman culture, know/edge of oneself emerged as a 
consequence of taking care of the self, applying practices and techniques of 
subjectivity: self-development and change. In modern society we have inverted this 
relationship or 'h ierarchy ' . In Foucault's analysis, this has occurred for two 
interconnected reasons. 1) As a result of the development of theoretical philosophy 
born from Descartes, in which the modern day conception of knowledge of oneself 
became a fundamental principle of the ' thinking subject ' , severing and disenfranchising 
its connection or need for the 'care of the sel f . This was made possible, in part, by 2) 
western societies' inheritance of the ascetic tradit ion of Christian moral i ty, which 
makes self-renunciation the condition for salvation, thereby problematizing the position 
or existence of the 'body' in either salvation or knowledge, and enables a moral 
'rejection of the sel f . 
Western culture [also] inherits a respect for external law as a basis for 
morality rather than a morality of the self, so that "Know thyself" has 
obscured "Take care of yourself" because our morality, a morality of 
asceticism inherited from Christianity, insists that the self is that which 
one can reject. 
Viewed from this historical context of the 'care of the se l f , Hede Kallmeyer's reference 
to "the dawn of body consciousness" becomes an important historical marker in the 
appearance of a 'secular sel f that was able to claim its own experience and its own 
tecfiniques of change and transformation in relation to the 'domain of the sel f . We also 
Francisco Varela acknowledges the first-person knowledge developed within the body-based disciplines 
and its emergence outside of academic institutional knowledge, linking this with Schon's concepts of 
reflective practice. See Depraz, N., Varela, F.J. , & Vermersch, P. (2003), op. cit., p. 167-168. 
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see that Value of the Selfvjas an important nascent ideological concept that bore fruit 
to the lineage of somatics, (including modern dance and the f irst-person body-based 
disciplines of today) , allowing the self to exist in a relationship with knowledge, 
experience and practice. Elsa Gindler, a pioneer of bodywork, reminds us: 
Generally speaking, in all of this, the most essential things we have to 
keep in mind are: that any correction made from without is of little 
value, and that each of us must t ry to gain understanding for the special 
nature of our own constitution in order to learn how to take care of 
ourselves. 
2.4.2 T h e Va lue of Attention 
The value of attent ion is in its technical ability to affect change in the body through 
self-vol i t ion. A central characteristic of f irst-person methodologies is the simple act of 
paying attent ion to the self. Based in self-observation, the direction of attention or 
awareness re-educates perception. Attention is a technical skill that can be applied in 
specific ways. 
The late Elsa Gindler (1885-1961) is known throughout the world for 
having created a radically simple way of working with experience, a 
Western form of meditat ion, in which participants learn how to simply 
pay attent ion - to eating, standing, walking, speaking, l ift ing a stone. 
Her school flourished between the two wars in Berlin. Partly in reaction 
to Nazi demands, she refused to give her work a name. Sometimes she 
called it "Human Work", or "unfolding at a later stage of l i fe" 
As a technical process, attention exhibits specificity, rigour and knowledge: explicit as 
well as tacit. Attent ion is also referred to as awareness, attending to, concentration, 
being *awake', focusing and consciousness. The goal is learning: retraining or re-
educating perception in order to increase discernment and freedom of choice for 
act ion, Charlotte Selver, who brought Gindler's work to America, describes this in 
relationship to the informational and contextual aspect of our sensory life: 
Gindler, E. Gymnastik for Peoples Whose Lives are Full of Activity, In Johnson, D.H. (ed.) (1995). 8one, 
Breath and Gesture: Practices of Embodiment, Berkeley: North Atlantic Books, p. 14. 
Ibid, p. 3. 
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[The important questions are] how we can become more awake, and 
how, after we wake up, we can learn to t rust our own sensations... This 
is ttie practice. While people are attending to the given task, the 
att i tudes they bring with them clearly show... I t takes patience and t ime 
to discover what the gesture says... The work is partly to discover what 
amount of energy is needed for every given task and to allow this 
energy to flow unhindered. This is what it means to be potent. And this 
potency goes hand in hand with seeing more, hearing more, feeling 
more, and being more in touch with what happens.^" 
These techniques directly address ' felt- l i fe' as introduced to HCI by McCarthy and 
Wright^^ and resonate strongly with Foucault's discussion of a moraiity of the self, 
where one's own experience can be trusted as a pr imary form of knowledge, forming a 
centre of the self from which voli t ion, choice and action arise, Selver reiterates the 
potency of a morality of the self when she says: 
People have usually learned from other people what to think, and we are 
not going this way because we feel that the person has all the abilities to 
find out for himself. He doesn't have to look to other people to be told 
what is right. This possibility of discovering gradually that one can trust 
one's own reactions can be a very powerful event. 
In 1938, as a refugee from Germany, Charlotte Selver immigrated to the United 
States; her early students included Fritz Perls, Alan Watts, and Erich Fromm. Selver 
had a tremendous influence on Humanistic Psychology; the radical simplicity of her 
work led to her frequent invitation as a teacher of Zen students^^. In On Becoming 
Aware, Francisco Varela acknowledges Fritz Perls and Humanist Psychology as an 
exemplar of first-person practice enabling 'self-change'. Varela notes that this 
approach works "directly with human experience, with subjectivity, developing that 
which one might call a psycho-phenomenological practice."^® Although somatics is a 
discipline that has developed outside of academia and has remained 'out of the 
Selver, C. Interview with Charlotte Selver, in Johnson, D.H. (ed.) (1995), op. cit., p. 17. 
McCarthy and Wright have explored how 'felt-life' in relationship to technology can foster curiosity and 
trust. A next step could be how technology could support a first-person relationship to trust. See McCarthy, 
J . , & Wright P. (2004). Technofogy as Experience, Cambridge, Massachusetts: MIT Press, p. 137-145. 
Ibid. p. 20-21. 
Selver, C. Introduction to Interview with Charlotte Selver, in Johnson, D.H. (ed.) (1995), op. cit., p. 15. 
®^ Depraz, N., Varela, F.J. , & Vermersch, P. (2003), op. cit., p. 167-168. 
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spotl ight ' , the potency of its concepts, practices and teachings have f lourished, and 
have been widely disseminated. Humanistic Psychology's five postulates^^ il lustrate the 
resonance and concurrence of concepts and values of somatics: these include the 
notion of irreducibil i ty, intentionality, the value of awareness or at tent ion, and the 
value of self, including self-volit ion, self-enactment and self-awareness. 
Learning to develop attent ion requires practice; to become an expert in the skills of 
attentional processes one needs to continually revisit technique. This is similar to the 
way that we think of a musician or a surgeon developing skill through practice. In the 
same way that motor skills are developed and f ine-tuned through the 
neurophysiological pathways of the sensory-motor system, the practice of attention is 
also a physical skill.^° In Gindler's description of this concept she uses the term 
'concentrat ion' to describe the importance of the goal of developing attentional skills: 
The aim of my work is not the learning of certain movements, but rather 
the achievement of concentration. Only by means of concentration can we 
attain the full functioning of the physical apparatus in relation to [all 
human activity].. . We therefore advise our students f rom the very first 
lesson that the work must be pursued consciously;"^^ 
Attent ion is given through activity, and so its practice is also defined by Schbn's 
concept of the epistemology of practice of ref lect ion-in-action: 
" th inking in act iv i ty" ... is a very attentive process. You've got to pay 
at tent ion. This is something we all find extremely diff icult—our attention 
span is about a second and a half.®^ 
The work of Wilhelm Reich, who postulated an essentially 'good', healthy core self, was an early Influence 
to Humanist Psychology. James Bugental summarized the five postulates in 1964, see Bugental, J . (1988). 
The Search for Authenticity: an Existential-Analytic Approach to Psychotherapy, Irvington Publishers. 
RO 
Recently, cognitive neuroscientists have successfully used electroencephalography (EEG) to pinpoint, in 
space and time, the neural activities Involved in paying attention. See Green, J .J . & McDonald, J .J . (2006). 
An event-related potential study of supramodal attentional control and crossmodal attention effects, 
Psychophysiology 43{2), p. 161-171. 
®^  Gindler, E. (1995), op. cit., p. 5. 
®^  Marjory Barlow is a master teacher of the Alexander Technique and the niece of F.M. Alexander; see 
Barlow, M. (1995). A Conversation with Marjory Barlow, in Johnson, D.H. (ed.) (1995), op. cit., p. 91. 
90 
Depraz, Varela, Vermersch (2007) define attention as one of the 'practical acts of 
consciousness'. I t requires self-cult ivation, and can be learned. Attention is pragmatic 
and a well-tested primary material within body-based disciplines. Somatics recognizes 
both multiple qualities as well as uses of at tent ion. Rudolph Laban's Effort-Shape 
Analysis identifies various ways of defining at tent ion: 
When people interact with you they can focus attent ion on you in more 
than one way. In a discussion, when it is necessary for a person to " take 
you in " , to pay attention to you, in order to communicate something to 
you, he might pinpoint or channel his attention on you directly, "zeroing 
in" on you with a single focus. Or he might take you in f rom various 
angles, keeping his attention scanning around you, allowing his body to 
move among a number of spatial approaches to you, or foci that 
continuously overlap. Here, spatial focus appears constantly flexible, 
sometimes "roundabout" - we call it indirect.®^ 
Attention can be focused through a specific sense. We can imagine visual, tacti le, 
auditory, kinesthetic, or visceral attention such as our blood flowing or breath 
processes. Attention can expand or contract, or move in a path through the body or 
through space. Attention can be 'posit ioned' in a location outside the self, such as 
another person's skin, breathing patterns, movement or even internal organs. The 
direction of attention through touch can create an intersubjective support for 
awakening perception. Both Sondra Fraleigh and Bonnie Bainbridge Cohen describe 
this approach: 
When I touch someone in somatic movement therapy, I follow with my 
hands, or just with my attent ion, the movement that another person is 
already doing; I listen to it [with my at tent ion] . The movement thickens 
between us and becomes more of itself.®'* 
Through holding the head in my hands, I can feel the block. I don't go in 
and move someone's brain around and say, "Oh, this belongs in this 
place and this belongs there". Through focusing attention on a place 
where someone simply doesn't move, they can become aware of that 
place and begin to move it themselves.®^ 
®^  Dell, C. (1977). The Space Factor: Changes in the Quality of Spatial Focus or Attention, Becoming Either 
Indirect or Direct, A Primer for Movement Description Using Effort-Shape and Supplementary Concepts, New 
York: Dance Notation Bureau Press, p. 28-29. 
Fraleigh, S . (2004), Dancing Identity: Metaphysics in Motion, Pittsburgh: University of Pittsburgh Press, p. 
126. 
®^  Cohen, B.B. (1993), op. cit., p. 55. 
91 
In Sondra Fraleigh's work with somatic movement and in Bonnie Bainbridge Cohen's 
work with re-patterning and touch, the use of focused attention is an example of 
intersubject ivi ty and illustrates the continuum between first- and second-person use of 
at tent ion. Intersubject iv i ty requires that f irst-person attention be accessed in order to 
contact another body's information. In Cohen's re-patterning method, touch is used in 
combinat ion with focused attention. 
If I'm working with any area of someone else's body, I will [direct 
at tent ion] into that area of my own to see. In the process I become 
more open also. I t becomes like two bells ringing on the same pitch. We 
can resonate each other.®^ 
Re-patterning in the Body-Mind Centering can be understood as a learned technical 
skill using our neuroperceptive systems in a refined and trained way. I t is an example 
of an expert technical practice. 
Attent ion can have specific qualities that relate to activating body-state: a constellation 
of feel ing, sensation, thought and ' thought propensities.'®^ In somatics, attention can 
be focused with physiological processes such as breath, or 's low-motion walking'. 
When attent ion is focused, information is ascertained. Applying attent ion is a part of a 
'knowledge loop': we learn by paying attent ion. 
.. you should feel a change... at every moment. If you're not, then you 
should be somewhere else. So training isn't a matter of repeating the 
same thing for one week or two months and then expecting a result. 
Each moment should be a dialogue of response and change. I think that 
relates to the Buddhist principle of the immediacy of experience. Also, it 
seems that any technique or philosophy ult imately comes back to the 
ax iom, Know thyself. We all come to a common ground, whatever our 
path, if we follow it far enough. 
«^ Ibid. 
®^  Damasio refers to body state as represented in the body's somatosensing maps. A body state is a 
configuration that represents the combination of thought, feeling and the 'internal milieu', and what Damasio 
refers to as thoughts of a certain theme, which refer to 'thinking propensities'. The nervous system maps 
body-states by transforming the neural patterns in those maps into mental patterns or images in the brain. 
In an evolutionary sense, feelings became possible because of the development of brain maps that are able 
to represent body states. See Damasio, A. (2003). Looking for Spinoza: Joy, Sorrow, and the Feeling Brain. 
New York: Harcourt, p. 109-111. 
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Attention is an important ingredient in the common ground that exists between HCI 
and somatics, where to 'know the sel f is based on the experience of the self. Somatics 
takes the approach that we can learn to use our bodies more wisely, more effectively, 
more gracefully and more fully. Somatics views attent ion as generative. 
We see over and over again that people who accomplish the most are 
fresher than those who do nothing. And if we observe successful people 
we can often see that they display a wonderful flexibility in reacting, in 
constantly changing from activity to rest.®^ 
2.4.3 The Value of Exper ience 
Many disciplines, including HCI, concern themselves with experience, embodiment and 
the richness of felt- l i fe: the ways in which experience supports knowledge. Somatics 
values the somatosensory experience of the body as a source of knowledge through 
which language gains its integrity and ethical connection to knowing. Bonnie 
Bainbridge Cohen describes the connection of knowledge and perception in sensory-
motor experience: 
Learning is the opening of ourselves to the experience of life. The 
opening is a motor act; the experience is interaction between sensory 
and motor happenings. When the experience of movement is integrated 
into our education, our perception of ourselves and the world changes. ®^  
I t is common within somatics traditions to encounter reticence or even refusal to name 
concepts or techniques. This reticence is also seen in setting exercises or in 
concretizing the development of procedures that refer to learned experience. This is 
due in part to the att i tude of continual learning in the present moment : 
As we analyze our experiences, the challenge is to not be confined by 
what we have already learned but to continually allow our discoveries to 
pass into our unconscious and to approach each moment wi th t rust and 
innocence. 
®® Gindler, E. (1995), op. cit., p. 9. 
®^  Cohen, B.B. (1993), op. cit., p. 118. 
^° Ibid, p. 2. 
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Att i tudes toward being 'open to learning through practice' are examples of reflection-
in-act ion. The 'practi t ioner is not dependent on the categories of established theory 
and technique, but constructs a new theory of the unique case... She does not separate 
thinking f rom d o i n g . T h e viewpoint expressed by somatics practit ioner Charlotte 
Selver exemplif ies this approach. 
I t changes every day because it's "no method" , it's always meeting new 
whatever reality brings, whatever the moment is acute. 
Selver's remark is consonant with viewpoints elicited from Donald Schon in design case 
studies of ref lect ion-in-act ion: 
This system of teaching appears good to me. I like this kind [of 
teaching] because it is practical. Because what one does is diff icult to 
forget. I t is easier to forget when something is only said.^^ 
Somatics is pragmatic in nature, where experience constructs knowledge directly 
through practice. Elsa Gindler refused to name her work, in part, because she 'advised 
her students to replace her words with their own ' to develop language from their own 
experience. This is not a refusal to use language, but to enable her students to 
art iculate and choose to speak their own language f rom experience. This reticence to 
'name ' is not positioned as anti-intellectual, or as a disregard for the power, 
expressivity or eloquence of language. I t is a mechanism to give permission to expand 
the space for the experience of the body in its own r ight. This fortif ies the power, 
expressivity and eloquence of embodied knowledge. I t can be born f rom the 
experience of knowing. Language can be uncoupled in its position as an external 
prerequisite to knowledge. This places experience at the centre; one can learn to know 
the self. The history of somatics holds a counterbalancing position to the hegemony of 
Schon, D.A. (1983), op. cit. 
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Schon's example is a case study of education in Buenos Aires. In order to shift a growing epidemic of child 
malnutrition. Dean Wilson worked with educating children in a rural school. The quotation is a response of 
one of the children to a program that had remarkably positive results in reversing child malnutrition through 
developing knowledge and skills in the children themselves. See Schbn, D.A. (1983), op. cit., p. 198. 
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linguistic knowledge and its monopoly on the historical ' thinking subject ' that has 
refuted the self. Elsa Gindler explores this posit ion: 
" [ in attention or experience] we also become more human because, 
when a task is executed thoughtful ly, and when we are contented with 
ourselves in the doing, we experience [ourselves]. By that I mean ... 
fully centered, reacts to the environment and can think and feel. I 
deliberately avoid defining this ... as soul, psyche, mind, feeling, sub-
consciousness, or individuality. For me, the small word " I " summarizes 
this. And I always advise my students to replace my words with their 
own (those words which they use in talking to themselves) in order to 
avoid getting a knot in their psyche and having to philosophize for hours 
about what was really meant. In that same t ime they could be doing 
something useful."^^ 
Somatics does not deny language, but asks that it be initiated from within experience, 
from a first-person position within the self, what Maxine Sheets-Johnson refers to as 
" the challenge of languaging experience [and] the challenge of being true to the truths 
of experience"."^"^ Somatics supports a practice of languaging experience from within. 
This practice maintains an ethical connection to our experience and our abil i ty to 
respond (response-abil i ty). Language is a form to be enlivened with the knowledge of 
the self, so that it can express, communicate, and disseminate wisdom. Charlotte 
Selver describes this precision: 
One very important part of this is that people speak directly out of their 
experience and not speak about what they experience, and by that their 
way of speaking becomes more direct more precise, more fully backed 
by their experience, [italics mine]^^ 
Within somatics, language Is understood as a mediator of knowledge emerging from 
experience. 
Now to the areas of learning: which are breathing, relaxation and 
tension - words often misused as are all beautiful things in the wor ld. As 
long as they remain just words, they create mischief; as soon as they 
are imbued with experience they become great mediators of life.^^ 
" Gindler, E. (1995), op. cit., p. 6. 
Sheets-Johnson, M., (2009), What Are We Naming? in The Corporeal Turn: An Interdisciplinary Reader, 
Exeter: Imprint Academic, p. 328 
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Schick, J . (1995). Interview with Charlotte Selver, In Johnson, D.H. (1995), op. cit., p. 18. 
Gindler, E. (1995), op cit., p. 8. 
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This essay... is something to be lived or felt or done in your own body. 
Even the philosophical reflections presuppose direct, f i rst-person, 
somatic acquaintance with what I am discussing. My job is to put a 
somatic technique into words as well as I can, so that you can learn the 
technique (and grasp the principle) by reading my descriptions. And 
your j ob , as I see it, is to test my descriptions by actually "cashing in " 
the words for the experience itself. Only then will this essay be more 
that " just so much hot air".^^ 
Just as physical exercises are designed for various stages of knowledge and are 
applied and then discarded as expertise is gained, somatics' epistemologies of 
practice view language as a support, an alliance, and a partner in knowledge, 
yet the physical practice is not bound by this language in its continued mastery. 
When I was teaching the Mastanang [Tibetan breath sys tem] , I did my 
own explorations between five and seven in the morning before I went 
to work. I wrote notes, but I never read them again because it wasn't 
necessary. Once you have had an experience, you don't have to read 
about it anymore.^® 
Language is a way to elicit experience, reconnecting us to what we know and have 
known, to states we understand and have understood, and to trajectories we are 
poised to enact. Susan Bodker, a computer scientist working within HCI, acknowledges 
this embodied f ramework, illustrating the connection between words and the 
experiences f rom which they derive. 
When writ ing or reading . . . like th is, we face the problem that we 
cannot learn what we do not already know. Writ ings are not 
representations or explanations of the wor ld; they are intended to 
tr igger some awareness by the reader toward his or her own 
experiences.^^ 
Behnke, E.A. (1995). Matching, in Johnson, D.H. (ed.) (1995), op. cit., p. 317-318. 
®^ Middendorf, I. (1995), op. cit., p. 69. 
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96 
2.4.4 The Value of In te rconnectedness 
Somatics values the interconnectedness of the body, its practice and the wor ld. This 
concept is also referred to as unity, indivisible nature, inseparabil ity, and unmitigated 
connectivity. Just as Delsarte's contemporaries in the Ballet Academies feared that 
knowledge of the body would threaten expressivity, ability and communicat ion, the 
concept of interconnectedness can be misunderstood as a threat to empirical 
knowledge and rigour. However, the experience of interconnectedness does not need 
to diminish knowledge; it can expand our experience of the world, invit ing additional 
perspectives that pose challenging scientific, social, cultural and artistic questions. 
William James has said: "our fields of experience have not more definite boundaries 
than our fields of view."^°° Interconnectedness is a perspective that is held by a 
growing number of disciplines. The value of interconnectedness enables multivocality 
and radical interdisciplinarity, (McCarthy & Wright) viewing concepts, practices, 
histories and theories along a continuum (Depraz, Varela, Vermersch). Cohen reminds 
us that: "we are working with the concepts of dualities blending, rather than sets of 
opposites conflicting. We are constantly looking at relationships and are always 
recognizing how opposite qualities modulate one another." (Cohen) Within somatics 
the concept of self-cultivation is a practice toward the goal of unifying mind and body: 
the goal moves toward a centre, rather than an end-point. Body-based disciplines 
engage in 'practices' that develop unity, that explore the cont inuum of 
interconnectedness as experience. Within somatics, interconnectedness can be 
understood as a 'state' and a practice, as well as a concept. Interconnectedness 
enables multivocality and is rich with methodology. I t enables open-mindedness 
(Tinbergen) and in Cohen's words "opens itself out to the wor ld" . Somatics, 
performance and body-based disciplines share the viewpoint of interconnectedness 
James, W. (2003). Essays in Radical Empiricism, London, UK: Dover Publications, p. 37. 
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with phenomenology (Husserl, Merleau-Ponty, Depraz), pragmatism (James, Dewey, 
Shusterman), psychology (Gibson, Johnson, Lakoff), social science (Schon), embodied 
cognition (Varela, Thompson, Noe, Gallagher) and embodied computing (McCarthy, 
Wright, Agre, Dourish, Nardi, Bodker). The work presented here proposes to contribute 
to this growing tradi t ion, illustrating the value of developing rigorous interconnections 
between f irst-person and third-person methodologies, that can be applied to the 
epistemologies of practice bridging embodied methodologies f rom somatics and 
performance to human computer interaction. 
2.5 Coda 
In this chapter I have characterized the technical practice of f irst-person 
methodologies as used in somatics and body-based disciplines while outl ining their 
instrumental i ty in approaches to reflection-in-action: technical problem solving within a 
broader context of reflective embodied inquiry. Using Schon's concept of reflection in 
act ion, I have i l lustrated how somatics can be viewed as a technical embodied practice 
with attr ibutes of the reflective practitioner. Revisiting Schdn's words: 
The study of reflection-in-action is critically important. The di lemma of 
rigor or relevance may be dissolved if we can develop an epistemology 
of practice which places technical problem solving within a broader 
context of reflective inquiry, shows how reflection-in-action may be 
rigorous in its own right, and links the art of practice in uncertainty and 
uniqueness to the scientist's art of research. We may thereby increase 
the legitimacy of reflection-in-action and encourage its broader, deeper 
and more rigorous use.*°^ 
I have i l lustrated how the epistemologies of practice of somatics exemplify reflection 
in-act ion. Somatics' approach to reflection-in-action supports the dissolution of the 
'd i lemma of rigor or relevance' that is postulated by Technical Rationalism. I have 
presented examples of somatics' development of an epistemology of practice, which 
places embodied 'technical problem solving within a broader context of reflective 
Schon, D.A. (1983), op. cit., p. 69. 
98 
inquiry', and have shown how somatics' practice of reflection-in-action constructs an 
internal validity within the discipline that is 'r igorous in its own right ' . I ts rigor is based 
on the efficacy of its practice, so that outcomes are continuously validated based on 
pragmatic 'problem-solving' in the world. Somatics and performance body-based 
disciplines link 'the art of practice in uncertainly and uniqueness', attending and 
valuing the specific moment as presented by a body's condition and state. As Schon 
and others have stated, this has the potential to link to the 'scientist 's art of research'. 
Through my research, I work to 'increase the legitimacy of ref iect ion-in-act ion' 
particularly as it is exemplif ied in body-based practice and 'encourage its broader, 
deeper and more rigorous use' through bridging these methodologies to the discipline 
of human computer interaction. The intention is to support the efficacy of experience 
and embodiment practices while contributing to knowledge that responds to an 
increasingly technological world. Skills of observation lie within the observer herself, 
and by beginning from within the self, we can move outward more clearly into the 
world. 
In this work we seek the development of a person's responsiveness to all 
life. When one studies human nature and really experiences what is 
given; when one take it seriously to see, to l isten, and to feel, then it is 
obvious that the wish will come to contribute to the world which makes 
it possible that more and more people can be open for what they 
experience ... and lose their aggressions, and feel with others and speak 
their mind and act their mind.^^^ 
I invite the reader to continue this exploration of the experience of research in Chapter 
Three, by examining approaches to experience within HCI, while emphasizing the 
richness of its interdisciplinary tradit ions, drawing a perspective that can enable 
knowledge sharing between HCI and somatics. 
Selver, C. (1995). Interview with Charlotte Selver in Johnson, D.H. (1995), op. cit., p. 18. 
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User Experience within HCI 
"This... is about the way we know the world and 
ourselves and about an alternative way through 
which we may know the world and ourselves. 
"...designing systems to support rich, meaningful, 
and pleasurable human experiences requires moving 
away from the model of engineering experience and 
towards an interdisciplinary approach to computing, 
in which technology design is intertwined with 
philosophical and cultural analysis, 
"So as HCI turns its attention to experience then, 
perhaps it is time to explore new metaphors from 
other disciplines in order to find a way of answering 
the problematic questions [of subjective first-person 
felt-life]."^ 
3.1 Introduction 
This Chapter explores User Exper ience and Embodiment within the field of Human 
Computer Interaction. Rooted in the disciplines of usability engineering and computer 
sc ience, HCI has collaborated with an array of traditions as varied a s psychology, 
cognitive science, design, ethnography, philosophy, humanit ies and the ar ts . The 
research within HCI is as pragmatic as it is interdisciplinary, continuously striving to 
balance innovation, computational e loquence and human-centered design. I ts critical 
approach and collaborative values work to transform knowledge through shared 
practice. This analysis emphas izes the r ichness of interdisciplinary collaboration in HCI, 
positioning 'the turn to exper ience' within HCI as a partner in the shifting landscape of 
embodied cognition that is engaging the sc iences , humanit ies and the ar ts . By 
^ Neuman, Y. (2003). Processes and Boundaries of the Mind: Extending the Limit Line. New York: Kluwer 
Academic, p. 3. 
^ Sengers, P. (2003b). The Engineering of Experience, in Funology: From Usability to Enjoyment. M.A. 
BIythe, A.F. Monk, K. Overbeeke & P.C. Wright (eds.), Dordrecht, The Netherlands: Kluwer Academic 
Publishers, 19-29. 
^ Wright. P., & McCarthy, J . (2005). The value of the novel in designing for experience, Future Interaction 
Design, London: Springer-Verlag, p. 9-30. 
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s u r v e y i n g app roaches to e m b o d i m e n t , th is chap te r ou t l i nes t he va r ied h is tor ica l 
i n f l uences of h u m a n c o m p u t e r i n te rac t i on : f r o m techn ica l r a t i ona l i sm to i ts i n te rsec t ion 
w i t h sc ience , a r t and t h e human i t i es , and t he e x p e r i e n c e - c e n t e r e d h is to r ies of 
s o m a t i c s . I t cal ls u p o n t h e in terd isc ip l inary voices of HCI and o r ches t ra tes t he var ie t ies 
of user expe r i ence w i t h i n techno logy des ign . This c h a p t e r con t i nues to exp lo re the 
ep i s t emo log i ca l va l ue cen t res w i th in H C I , seek ing to i l l us t ra te c o m p l e m e n t a r i t y 
b e t w e e n e m e r g i n g p rac t i ces of h u m a n - c e n t r e d c o m p u t i n g and t he f i r s t - pe rson 
e m b o d i e d m e t h o d o l o g i e s w i th in t he f ie lds of soma t i cs and p e r f o r m a n c e . 
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Figure 16. C o m p a r e s Theor ies and Pract ices of Exper ience and Embodiment within HCI Analyzing 
I t s I n f l u e n c e s and V a l u e s in a Historical Context 
3.1.1 Cont inued Grovy/th of Embodied Interact ion 
E m b o d i e d I n t e r a c t i o n con t inues to ga in s ign i f icance w i t h i n t he f ie ld of H u m a n 
C o m p u t e r I n t e r a c t i o n . I t s g row ing recogn i t i on is ev i denced in pa r t by a s teady increase 
in pub l i ca t i on and des ign focused on expe r i ence . The e m e r g i n g role of e m b o d i m e n t 
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explores the need to refine instrumental knowledge of the human body in action, 
particularly when that action is applied to the use of technology ( s e e for example , 
Macaulay et al , 2006) . The enduring need to interact through exper ience has spawned 
a variety of interdisciplinary bridging strategies; the goal is to gain a deeper 
understanding of human experience in the context of technology design". Along with 
phenomenology, cognitive sc ience, psychology and the ar ts , recent interdisciplinary 
contributions to HCI include the knowledge-rich domains of somat ics and performance 
that carry long-standing traditions of embodied practice^. 
The growing interest in embodied interaction continues to invite conceptual 
development that can account for subjectivity, and can support design for experience. 
Acknowledging that we have not yet establ ished substant ive theory of the specific 
technical nature of embodied practice within HCI , Wright and McCarthy suggest that: 
There is ... an uneasy si lence as to what actually consti tutes exper ience. 
Questions such as how to set boundaries distinguishing a specif ic user 
experience from a general flow of exper ience, how to account for 
subjectivity, and whether it is possible to design for exper ience, have 
remained conspicuously unanswered . In short, despite a growing 
acceptance of the need to focus on experience the concept of user 
experience is not well developed conceptually. Without conceptual 
development, there is a danger that user experience and related 
concepts such as trust, loyalty, identity, and engagement will not be 
fully realized in studies of people and technology.^ [italics mine] 
I seek to contribute to the conceptual development of user exper ience , particularly in 
accounting for subjectivity in the context of research , by presenting explanatory 
evidence in the form of f irst-person methodologies that can be applied to design for 
technology. This research contributes embodied processes to critical technical practice 
where reflection-in-action can invite a radical interdisciplinary dialogue between the 
technical practices of both computation and embodiment. 
Examples can be found in (Davis, 2003), (McCarthy & Wright, 2004) and (Sengers, 2003a). 
^ For example in phenomenology (Dourish, 2001), cognitive science (Hurtienne & Israel, 2007), psychology 
and the arts (Hook, 2004; Sengers, 2003a; & Andersen, Jacobs & Polazzi, 2003), somatics and performance 
Kallio, 2003; Larssen, Robertson & Edwards, 2006; Kjolberg, 2004; Moen, 2007; Schlphorst, 2007). 
Wright, P., McCarthy, J . , & Meeklson, L. (2003). Making Sense of Technology, in Funology: From Usability 
to Enjoyment, M.A. BIythe, A.F. Monk, K. Overbeeke & P.C. Wright (eds.), Dordrecht, The Netherlands: 
Kluwer Academic Publishers, p. 43-53. 
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3.1.2 R i c h n e s s of Interdiscipl inary Exploration 
The f ie ld of H u m a n C o m p u t e r In te rac t ion is i n te rd i sc ip l i na ry by na tu re and by des ign , 
f r o m i ts b i r t h in usab i l i t y eng inee r i ng , e rgonom ics a n d c o m p u t i n g sc ience: f ie lds t h a t 
w e r e t h e m s e l v e s h y b r i d s by b i r th [F igure 17] \ HCI has c o n t i n u e d to ex t end its 
c o m p u t a t i o n a l c o n t e x t w i t h a g row ing area of resea rch characterizing t he var ie t ies of 
e x p e r i e n t i a l qua l i t i es e x p l o r e d in in te rac t ion^ . 
The re are va r i e t i es of exper iences.. . and we need to charac te r i se these 
va r i e t i es if we are t o imp rove user expe r ience . ^ 
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Figure 17. The Three Historical Faces of HCI as descr ibed by Jonathan Grudin, 2005 
Figure 17 is derived from Jonathan Grudin's (2005) Three Faces of Human Computer Interaction, in which 
he emphasizes HCI's history m Taylonsm, Ergonomics, and Usability Engineering. This view illustrates a 
history of Technical Rationalism underlying HCI. My own analysis contextualizes HCI within a history of 
thought and practice focusing on Embodiment, and complements this view, emphasizing the larger 
landscape of cultural and social movements that include philosophy, psychology, the arts and a 
contemporary history of science. [Refer to Figure 18 m this Chapter]. 
^ Figure 17 illustrates the growth of expenence from within the HCI as indicated in the 'blue text' [my 
additions]. As noted, the impact of continued miniaturization and the emergence of new technologies such as 
mobile computing and invisible computing are some of the technological influences that have accompanied 
the 'turn to experience'. 
^ McCarthy, J . , Wright, P., Wallace, J . , & Dearden, A. (2006). The experience of enchantment in human-
computer interaction, Personal and Ubiquitous Computing, 10{6), p. 369-378. 
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This development of the varieties of user experience il lustrates the r ichness and 
specificity used to articulate exper ience within HCI research . The ACM Digital Library 
resounds with author t it le-keywords as qualitative and expressive a s : a w a r e n e s s , play, 
reflection, resonance, empathy, enchantment , forgiveness, appreciat ion, trust, felt-life, 
intimacy, sensuali ty, intuition, embodiment , affect, s e x , even love^°. Th is list could 
easily be associated with Literature, Film, Biography or Art: disciplines that derive their 
practice through meaning making in the world. As HCI extends beyond its normative 
'core' of usability research and turns to user exper ience, it is also engaging in meaning 
making through technology design. The qualitative r ichness of interdisciplinary 
research is central to the history of human computer interaction. T h e trends that lie 
beneath the conceptual underbelly of HCI are exemplified in the need to explore and 
test the specificity of experience. Combine the growing list of experiential qualities with 
technological keywords such a s : invisible computing, nanotechnology, smart - fabr ics , 
organic computing, biological technologies, embedded s y s t e m s , body-area-networks 
and we begin to sketch a landscape of increasing ubiquity, personal izat ion, 
interconnectivity, wearability, miniaturization and mobility. While these technologies 
are all literally moving closer to our skin and even beneath it, there is an ever-
increasing need for techniques that can help us to design for the landscape of the self. 
This list is taken from author titles and keywords In the ACM Digital Library and refers to ACM publications 
based on content described by the list above. These include: aesthetics (Fiore & Wright, 2005), affect 
(Boehner, DePaula, Dourish & Sengers, 2005; Sengers, Liesendahl, et al, 2002), ambiguity (Gaver, Beaver & 
Benford, 2003), appreciative inquiry (Denning & Yaholkovsky, 2008), attention (Horvitz, Kadie, Paek & 
Hovel, 2003), attractiveness (Schrepp, Held & Laugwitz, 2006), awareness (Chalmers, 2002; Heath, 
Svensson, et al, 2002), contemplative interaction (Hansen, 2005), embodiment (Klemmer, Verplank & Ju, 
2005) , emotion (Mandryk, Atkins & Inkpen, 2006), empathy (Preece, 1998; Flore & Wright, 2005; Hall, 
Paiva, Aylett & Woods, 2004; Treadaway, 2007), enchantment (McCarthy, Wright, Wallace & Dearden, 
2006) , experience (Desmet & Hekkert, 2007), expression (Moggridge, 1999; Stahl, Sundstrom & Hook, 
2005), felt-life (McCarthy & Wright, 2005; Larssen, Robertson & Edwards, 2006), feminism (Adam & 
Richardson, 2001), fluency (Lowgren, 2007), forgiveness (Vasalou & Pitt, 2005), frustration (Riseberg, Klein, 
Fernandez & Picard, 1998), intimacy (Vetere, Gibbs, et al, 2005), intuition (Hurtienne & Israel, 2007), love 
(Russo & Hekkert, 2007), magic (Madsen, 2000), materiality (Hallnas, Melin & Redstrom, 2002), meaning 
(Hook, 2004), openness (Sengers & Gaver, 2006), perceptual interfaces (Pentland, 2000), play (Mandryk, 
Atkins & Inkpen, 2006; Wakkary & Hatala, 2007; Wright & McCarthy, 2008; Andersen, Jacobs & Polazzi, 
2003), presence (HallnSs & Redstrom, 2002), quality (Alben, 1996), reflection (Sengers, Boehner, Shay & 
Joseph, 2005), resonance (Hummels & van der Helm, 2004), sensuality (Benford et al , 2005; Isblster, Hook, 
et al, 2006; Hofmeester, Kemp & Blankendaal, 1996), serendipity (Newman, Sedivy et al, 2002), sex (BIythe 
& Jones, 2004; Brewer, Williams & Wyche, 2006), slowness (Hallnas & Redstrom, 2001), somaesthetics 
(Lim, Stolterman, Jung & Donaldson, 2007), trust (Bickmore & Schulman, 2007; Riegelsberger, Vasalou, et 
al 2007), value (Friedman & Kahn, 2000; Boztepe, 2007), wonder (Paulos 8i Beckmann, 2006). 
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Embodied interaction requires embodied methodologies. Interdisciplinary exploration 
can contribute to conceptual development of user exper ience, particularly in 
relationship to the Techno log ies of the S e l f . 
But ^engineering' truly rich exper iences requires more of s y s t e m 
designers than jus t technical skills... They can' t just love their code; they 
must learn to love the complexity of user exper ience as well and be 
conversant in it. Th is suggests the incorporation of practices like cultural 
s tudies , anthropology, speculative design, surreal art, culture j a m m i n g , 
story-tel l ing, cultural history, sociology, improvisation, and 
autobiographies, which have found ways to address and understand the 
complexity of human experience without making formal models of it.^^ 
T h e history of sc ience has developed in an increasingly positivist technological world. It 
is both outward striving and outward looking. Yet the trend of ubiquity, 
miniaturization, and invisible computing (Weiser, 1994)^^ a s k s us to shift our gaze 
toward exper ience, embodiment , and the self. Design for experience requires a re-
balancing of ' g a z e s ' as well as 'sensory modalit ies'. Adopting an epistemological 
strategy that blends rather than opposes these ' g a z e s ' will strengthen interdisciplinary 
dialogue with a greater continuum of viewpoints. Our visual s e n s e allows us to 
perceive an expans ive , distant view. Our more proximal intimate s e n s e s can augment 
the far - reaching data about our world with the informational landscape of the self 
(G ibson, 1 9 6 6 ) . Similar ly, our third-person observat ions have supported the outward 
gaze : visibility, the enl ightenment and the development of modern sc ience. Our first-
person observat ions can support our inward gaze: techniques of subject ive knowing 
and the exper ience of the self within research. 
Sengers, P. (2003b). The Engineering of Experience, in Funology: From Usability to Enjoyment, M.A. 
BIythe, A.F. Monk, K. Overbeeke, & P.C. Wright (eds), Dordrecht, The Netherlands: Kluwer Publishers, p. 19-
29. 
Mark Weiser (Xerox Pare, Palo Alto) is recognized as coining the term Invisible Computing, and in his 
UIST'94 invited talk, he describes the "humanist" origins of Invisible Computing in post-modern thought. He 
called for greater interdisciplinary design strategies, stating the need to cross-pollinate technology design by 
bridging knowledge and practice from the arts and humanities including: philosophy, phenomenology, 
anthropology, psychology, post-modernism, sociology of science and feminist criticism. Weiser also 
suggested that we include our own subjective experience in our research and design. (Weiser, 1994). 
106 
These trends point to a se ismic shift across disciplines softening long held ideologies 
that have separated body from mind, first- from third-person v iews, and reason from 
subjectivity. I seek to position the 'turn to exper ience ' within HCI a s a partner in this 
shifting interdisciplinary understanding of the centrality of embodied cognition and its 
approach to meaning, reason, thought and the technologies of the self. 
3.2 Meaning and Technology: the Conf luence of Efnbodiment and Reason 
We are witnessing a reformulation of epistemologies of practice within human 
computer interaction centered in the need to create richer models of exper ience. This 
turn toward experience: toward recognizing the interconnectedness of the parts to the 
whole, the continuity of the s t ream of exper ience, the embodied nature of the rational 
and thinking mind and the inclusion of the self, are echoed in the rhetoric of many 
contemporary disciplines throughout the sc iences , humanit ies and the arts. 
While scientific thought is being recognized as ideological, relative and value- laden 
(Putnam, 1981; Lewontin, 1991) , historic scientific models and ideologies are being 
queried by academic and artistic disciplines (Polanyi, 1958; S c h o n , 1983 ; Neuman, 
2003 ; Johnson, 2007) . Hilary Putnam, in Reason, Truth and History ( 1 9 8 1 ) descr ibes: 
[My] aim... is to break the strangle hold which a number of dichotomies 
appear to have on the thinking of both philosophers and l a y m e n . Chief 
among these is the dichotomy between objective and subject ive v iews of 
truth and reason. Once such a dichotomy as the dichotomy between 
'objective' and 'subject ive ' has become accepted, accepted not as a 
mere pair of categories but as a characterizat ion of types of v iews and 
styles of thought, thinkers begin to view [ them] as ideological labels. 
Putnam follows by suggesting that as dichotomies, these character izat ions and 
ideological frameworks cannot be whole: they create views of the world that by 
definition become alienated or separa ted: 
Putnam, H. (1981). Reason, Truth and History, Cambridge, UK; Cambridge University Press, p. ix. 
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The current v iews of 'truth' are alienated v i e w s ; they cause one to lose 
one part or another of one's self and the world... my purpose is to sketch 
the leading ideas of a non-alienated view.^** [italics mine] . 
Putnam's proposed non-alienated view acknowledges that rational thought (including 
what sc ience refers to a s truth or logic) is based upon sets of va lues , and that a value-
neutral perspect ive does not exist. His description of a non-al ienated view is one that 
does not forget one's self or the world in which one ex ists . A description of a non-
al ienated view that Y e m e m b e r s the s e l f echoes Foucault 's concept of self- inclusion 
and *care of the s e l f in his description of the T e c h n o l o g i e s of the S e l f Christopher 
A lexander 's ( 2 0 0 3 ) concept of ' the mirror-of-the-self test ' resonates with Putnam's 
non-al ienated view, and with the inclusion of the self in methods of knowledge 
construct ion a s descr ibed by Foucault. Alexander descr ibes empirical methods that 
include the s e / ^ within the observation method. 
When I w a s observing issues of wholeness and life in a thing, I did not 
try to observe things as if I myself did not exist. Ins tead , again and 
again I tried to discern which of two objects was more like a mirror of 
my own self, which one had more feeling, which seemed to have more 
life, which one made me experience greater wholeness in myself , and so 
on... This kind of observation would have been considered inadmissible in 
the canon of then-contemporary science. 
A lexander goes on to describe the empirical nature of his mirror-of-the-self test , which 
al lows a c c e s s to empirical investigation of quality and life in artifacts. In Alexander 's 
v iew, his method of observation includes the self within the world, and as such does 
not al ienate the self for the world, nor the world for the self. The cornerstone of 
Alexander 's approach is the observation of wholeness as we experience it in the world 
mirrored within ourse lves . This technique is based on the view that as observers of the 
Ibid, p. xi-xii. 
A discussion of Foucault and his concept of the Technologies of the Self is described in Chapter Two. 
Alexander, C. (2003). Chapter 8: Beyond Descartes: A new form of scientific observation, in The Nature of 
Order: An Essay on the Art of Building and the Nature of the Universe, Book One, The Phenomenon of Life, 
Berkeley: The Center for Environmental Structure, p. 352. 
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world we are not separate from it. Alexander, like J a m e s and D e w e y * ^ b a s e s his 
results on experience: 
I want to emphasize that this method of observat ion, like the method of 
Descar tes , still refers a lways to experience. It is empirical in nature. It 
d ismisses fantasy and s e e k s constantly to avoid speculat ion. In this 
sense it is as empirical a s the method of Descar tes . But where Descar tes 
only allowed observation to focus on the outer reality of m e c h a n i s m s in 
the world, my method requires that we focus on the inner reality of 
feeling a s well. 
The results I have reported are based on exper ience, they report 
experience, and they describe exper ience. The experience in question is 
experience of inner feeling. But the amalgamated resul ts of this 
experience still ultimately refer to facts about the world: the different 
degrees of life that world has in different places. B e c a u s e of that, our 
knowledge can be shared.^® 
Like many scientists and philosophers that critique the ideology of sc ience (which 
differs from critiquing the instrumentality or value of its methods) , A lexander offers up 
a viewpoint in which both 'objective' and [inter-] 'subject ive ' observat ion compliment 
and 'add-value ' to one another, supporting a non-alienated view of empir ic ism that in 
effect unifies and softens the ideological status of these long-held counter-posit ions. In 
this regard, he states: 
I should like to call the Cartes ian method the Hrst method of observation 
that allows us to find agreement about the world. Nowadays , this first 
method of observation—the process of obtaining truthful insights about 
the world, by standing outside the world as an observer—dominates 
modern science. It has become, in effect the only way in which we 
obtain information about the world. 
I believe that what I have described.. . may be thought of a s a second 
method of observation... it might one day s e e m comparable in value to 
the first method—and complementary to it.^^ 
Alexander is describing an embodied methodology that is rigorous in its own right, that 
can operate in partnership with normative empirical methods, and that can give access 
to an aesthet ics of 'felt-life' in a way that can be validated and integrated through 
Pragmatist philosophers William James (1999; 2003) and James Dewey (1932; 1934; 1989; 1997). 
*® Alexander, C. (2002), op. cit. p. 353. 
Ibid, p. 368. 
109 
exper ience . Additionally, Alexander's descriptions accord with embodied methodologies 
and techniques found within body-based pract ices, where engagement with the s e n s e s 
(see ing , feeling, a w a r e n e s s ) , coupled with attention, enable a c c e s s to embodied 
knowledge: 
T h e first method has helped us to find out how the world works in the 
machine- l ike s e n s e . With it we have accompl ished miracles, nearly, in 
the breadth of our scientific understanding. The second method of 
observat ion may bring us further miracles. It may perhaps bring us to 
the doorstep of another kind of world, in which we s e e , feel, become 
aware of a second layer of existence, beyond the mechanist ic view of 
sc ience and technology: a layer which is the underpinning of 
[architecture and the arts] and which is, a lso , the basis of our emotional 
and [feeling] relation to the world.^° 
A lexander resolves the notion of dichotomy by acknowledging that there is no need to 
position observat ional viewpoints in opposition to one another. This is reminiscent of 
the mult i -vocal approach of Depraz, Varela and V e r m e r s c h regarding s y s t e m s of 
validation for first, second and third person methodologies, and that of Bonnie 
Bainbridge Cohen 's with regard to Eastern and Western techniques of structuring 
mind-body knowledge^*. For Alexander, differing forms of observation can be included 
along a cont inuum: 
It is n e c e s s a r y to understand that there is no choice required between 
the [two methods] . . . If we follow both methods—the method of 
Descar tes for things that are outside ourse lves and can be represented 
as m a c h i n e s ; and the method I have expla ined, where we have to study 
or judge wholeness—we shall then arrive at a picture of the world which 
includes the self and which is able to recognize the personal nature of 
the un iverse . 
Michael Polanyi 's Personal Knowledge (1958) accords with Alexander in his associat ion 
of the personal nature of comprehending the world. Polanyi rejects the ideal of 
scientif ic de tachment , acknowledging Gestalt psychology, and insisting on a form of 
knowledge that includes the self, and that actively alters the self, through its enact ion: 
^° Ibid, p. 369. 
See Chapter Two: discussion of Depraz, Varela and Vermersch (2003), op. cit., p. 44-46; and Cohen, B.B. 
(1993), op. cit., p. 60. 
" Alexander, A. (2002), op. cit., p. 369. 
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an active comprehension that requires technical skill and can a c c e s s a collective 
objective validity^^. Like Putnam, Polanyi and Alexander, Lewontin ( 1 9 9 1 ) also argues 
against an ideology of reduction, and suggests that we need to recast the dichotomies 
to enable a 'science of the parts' that can operate in collaboration with a 'sc ience of the 
whole': 
A lot of nature ... [as we shall s e e ] ... cannot be broken up into 
independent parts to be studied in isolation, and it is pure ideology to 
suppose that it can be.^'* 
Lewontin suggests that a third 'meta-v iew' could blend the value s y s t e m s of two views 
simultaneously: the views of reductionism in partnership with a view of an 
interconnected world. Like Lewontin, Yair Neumen (2007 ) s t resses the importance of 
viewing various research methodologies as tools of knowledge building. In Reviving the 
Living: Meaning Making in Living Systems, Neuman acknowledges: 
We should keep in mind that reductionism is only one tool in the 
intellectual toolkit of a scientist. 
The main limit of reductionism is that it cannot guide us in 
understanding the behaviour of living wholes. 
As part of this scientific milieu, HCI is also engaged within the shifting v iews of what 
constitutes methodologies of reason, knowledge, and validation. And very much like 
Putnam, Alexander, Lewontin and Neuman, researchers within HCI a r e extending their 
intellectual 'toolkits' to design for user exper ience: a design space that requires 
methodologies that can 'guide us in understanding the behaviour of living wholes' . The 
'turn to experience' within HCI has been incrementally increasing its conceptual 
f rameworks (Agre, 1997; Dourish, 2001 ; McCarthy & Wright, 2 0 0 4 ) . Historically, the 
'engineering of experience' (Sengers , 2003b) and its accompanying usability research 
Polanyi, M. (1958). Personal Knowledge: Towards a Post-Critical Philosophy, Chicago: University of 
Chicago Press, p. vii. 
Lewontin, R.C. (1991). Biology as Ideology, New York: Harper Perennial, p. 15. 
Neuman, Y. (2007). Reviving the Living, Meaning Making in Living Systems (Volume 6 Studies in 
Multidisciplinarlty), Amsterdam: Elsevier, p. 8. 
Ibid, p. 7. 
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favored methods that were able to optimize functionality and quantify efficiency. Now, 
the turn to exper ience is reformulating a broader range of interdisciplinary and equally 
rigorous embodied techniques for conceptualizing exper ience. This is due in part to the 
greater landscape of approaches to scientific knowledge and to the influence of 
disciplines such cognit ive science, the humanit ies and the arts. 
Mark Johnson's The Meaning of the Body ( 2007 ) bridges concepts of embodiment 
across cognitive s c i e n c e , linguistics, philosophy, pragmat ism and neuroscience. 
Echoing the epistemologies of practice of somat ics , Johnson descr ibes the importance 
of understanding exper ience at the level of bodily processes: 
The structural aspects of bodily interactions [are] dependent on 
submerged a s p e c t s of bodily understandings. It [ is] important to probe 
below concepts , propositions and s e n t e n c e s into the sensorimotor 
p rocesses by which we know the world... what is now needed is a far 
deeper exploration into the qualities, feel ings, emotions, and bodily 
p r o c e s s e s that m a k e meaning possible. 
The 'far deeper ' exploration that Johnson suggests is concurrent with technical 
pract ices of the embodied first-person methodologies described by Francisco Varela in 
the previous chapter . Varela notes that body-based practit ioners validate and enrich 
ana lys is of the f i rst -person experience of cognition through the development of 
techniques and pract ice: 
One can observe that practitioners [of embodied f irst-person methods] 
are the only ones to have explored this phenomenology of cognition... 
[As] practi t ioners: they use techniques, they diagnose problems and 
attempt to solve them on bases that are pragmatic, [rather than] 
scientif ic, s ince the science... does not yet exist.. . [These practit ioners] 
have been inventing new guides, new observab les , new techniques of 
modification, new forms to help in change on the level of cognitive 
activit ies, beliefs, emotions. All work directly with human exper ience, 
subject ivi ty, developing that which ive might call a psycho-
phenomenological practice. This represents an immense resource of 
non- themat ized knowledge. 
Johnson, M. (2007). The Meaning of the Body: Aesthetics of Human Understanding, Chicago: The 
University of Chicago Press, p. x. 
®^ Depraz, N., Varela, F.J. , & Vermersch, P. (2003), op. cit., p. 167. 
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Varela acknowledges pract ice-based knowledge in body-based discipl ines, highlighting 
its pragmatic technical relationship to Schbn 's notion of ref lect ion-in-action, and its 
epistemologies of practice as 'pre-empting' scientific knowledge. In this regard Varela 
comments : "they are pragmatic, not theoretical or scientific, since the sc ience on 
which they would need to ground their practice does not yet exist."^^ 
This is a precise example of the existence of the two complementary yet differing 
epistemologies of practice: the trajectory based in f irst-person exper ience outlined by 
Varela , values knowledge enacted through pragmatics of exper ience and "an 
epistemology of practice which places technical problem solving within a broader 
context of reflective inquiry, shows how reflection-in-action may be rigorous in its own 
right, and links the art of practice in uncertainty and uniqueness to the scient ist 's art 
of research".^° 
Mark Johnson's argument for embodied cognition follows directly from this approach. 
Johnson grounds his arguments firmly in the pragmatist philosophy of John Dewey, 
weaving an aesthet ics of experience that is supported by contemporary research in the 
sc iences (linguistics, psychology and neuroscience) and illustrated by artistic practice. 
Johnson is among a group of contemporary researchers that has taken up the call of 
Nikolaas Tinbergen's 1974 Nobel Laureate address , which suggested an increase in 
"open-mindedness, collaboration, attention to the body as a whole, and to the unity of 
body and mind"^^ 
Ibid. 
^° Schon, D.A. (1983), op. cit., p. 69. 
Tinbergen, N. (1974). Ethology and Stress Diseases, Science, New Series, JS5(4145) . American 
Association for the Advancement of Science, p. 26. 
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Johnson , like Putnam and others argues that there remains a pervasive cultural 
misunderstanding that has led to misconceptions, based in dichotomies that direct our 
attention away from a non-al ienated view: 
Chief among these harmful misconceptions are that 1) the mind is 
d isembodied, 2) thinking transcends feeling, 3) feelings are not part of 
meaning and knowledge, 4 ) aesthet ics concerns are matters of mere 
subject ive taste , and 5) the arts are a luxury, rather than a condition of 
full human f lour ish ing ." 
Johnson's rich mult i -vocal defense of bodily-based feeling in human meaning-making 
s h a r e s acknowledgement of John Dewey's pragmatist approach to the aesthet ics of 
exper ience: 
Following Dewey , I want to turn these misconcept ions on their head by 
showing that aesthet ics must become the basis of any profound 
understanding of meaning and thought. 
In addition to integrating the aesthetics of exper ience within a view of an embodied 
self, Johnson i l lustrates how recent scientific knowledge of neuroscience supports a 
pragmatic universe in which thinking, feeling and acting are deeply and physically 
interconnected within a continuity of experience constructed by and through the body, 
How imagination can be both formal and mater ia l , rational and bodily -
is that there is not an unbridgeable gap between these two realms in the 
first place. Once we no longer demand a disembodied (or nonphysicai ) 
rationality, then there is no particular reason to exclude embodied 
imagination from the bounds of reason.^" 
Concepts that link the aesthet ics of experience with a pragmatist view of embodied 
enaction are explored by Richard Shusterman ( 1 9 9 2 ; 1997; 2 0 0 0 ) : a pragmatist 
philosopher who coined the term 'somaesthet ics ' to descr ibe an embodied aesthet ics 
that is cont inuous, whole and grounded in the body's perceptive processes . 
Johnson, M. (2007), op. cit., p. xl. 
Ibid. 
Johnson, M. (1987). The Body in the Mind: The Bodily Basis of Meaning, Imagination and Reason, 
Chicago: The University of Chicago Press, p. 169. 
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These braided views provide examples from within the growing research that supports 
the centrality of embodied cognition, the interconnectedness of the body within the 
continuity of experience and the confluence of embodiment, subjectivi ty and reason. 
As the re levance of these theories gain significance in HCI , we continue to witness an 
outpouring of interest in knowledge and methods that originate from within a 
seemingly endless variety of fields. HCI is seeing the influence of cognitive science, 
sociology, pragmat ism, phenomenology, psychology, neurophysiology, performance 
practice such as theatre, dance, reflective and contemplative traditions and critical 
theory^^ 
3.3 An In terweav ing of a History of Embodied In f luences 
Drawing a comparative historical perspective across the influences that have led to the 
contemporary practices of HCI and somat ics , we find a variety of historical 
interconnections that are more than coincidental . These exist between the underlying 
philosophies of pragmatism, the body-based disciplines of somat ics and the applied 
and engineering sciences of human computer interaction. They also exist in the 
supporting social , cultural and intellectual structures that define and shape Western 
cultural thought and practice particularly in relation to technology, exper ience and the 
representation of knowledge of the body. While Dewey has richly influenced the 
emerging views of user experience, the aesthet ics of interaction, technology as design 
and the importance of qualities of exper ience, Dewey himself had been directly 
influenced by two decades of work and practice with F.M. Alexander . Alexander 's 
specific embodied practices and technologies of the self profoundly affected Dewey's 
philosophy of aesthet ics, art, experience and education. And where Alexander is an 
Some of these influences within HCI include: Cognitive Science (Johnson, M., 2007, 1987; McNeil, 1992; 
Metzinger & Gallese, 2003), Sociology (Nardi, 2001), Pragmatism (Dewey, 1934; James, 2003; Shusterman, 
1992), Phenomenology (Merleau-Ponty, 1964, 1968; Bergson, 1988; Dourish, 2001), Psychology (Gibson, 
1966; Lakoff& Johnson, 1999), Neurophysiology (Damasio, 1994, 2001, 2003; Bach Y Rita, 1962), 
Performance Practice such as Theatre (Boal, 1992; Schechner & Woolford, 1997; Laurel, 1992) and Dance 
(Kjolberg, 2004; Schiphorst, 1997b), Somatics (Cohen, 1993; Johnson, D.H., 1995; Laban & Lawrence, 
1974; Ginsberg, 1999), Reflective and Contemplative Traditions (Yasuo, 1987; Depraz, Varela 8i Vermersch, 
2003), and Critical Theory (Massumi, 2002). 
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innovator of pract ice, Dewey 's philosophy originated the application of practice to 
philosophic thought: a s such Dewey's work is one of rigorously embodied concepts , an 
aesthet ics that has a direct applicability to living thought, feeling and action. Dewey's 
pragmatist approach to 'learning how to learn' has influenced cognition, philosophy 
and the design for exper ience within technology. Another pragmatist philosopher, 
Richard S h u s t e r m a n has entered the literature of HCI through his development of 
pragmatist aesthetics^^. Shus te rman , also strongly influenced by Dewey, developed 
and articulated a philosophy of the self which he termed somaesthetics^^ 
Somaes the t i cs c a n be defined as the critical study of the experience and 
use of one 's body as a locus of sensory -aes the t ic appreciation 
( a e s t h e s i s ) and creative self-fashioning. It is devoted to knowledge, 
d iscourses , pract ices, and bodily disciplines that structure such somat ic 
care or can improve it. If we put aside traditional philosophical prejudice 
against the body and simply recall phi losophy's central a ims of 
knowledge, self -knowledge, right action, and its quest for the good life, 
then the philosophical value of somaesthet ics should become clear.^® 
As pragmat is ts , phi losophers that have provided founding concepts supporting theories 
of exper ience within HCI , both Dewey and S h u s t e r m a n have studied and reference 
somat ics pract ices within their own writing. Chapter Two gave examples from Dewey's 
writing. In S h u s t e r m a n ' s c a s e he writes: 
If se l f -knowledge (rather than mere knowledge of worldly facts) is 
phi losophy's prime cognitive a im, then knowledge of one's bodily 
d imension must not be ignored... somaesthet ics works at improving 
a w a r e n e s s of our bodily states and feel ings, thus providing greater 
insight... Outside the legitimized realm of a c a d e m i c philosophy, somat ic 
[practi t ioners] like Reich, F. M. Alexander, and Feldenkrais affirm deep 
^ Kallio, T. (2003). Why we choose the more attractive looking objects - somatic markers and 
somaesthetics in user experience, ACM DPPIV3, June 23-26, Pittsburgh, Pennsylvania, p. 142-143; Heinrich, 
F., (2007). The aesthetics of interactive artifacts: Thoughts on performative beauty, Proceedings of the 2"" 
international Conference on Digital Interactive Media in Entertainment and Arts, (Perth, Australia, September 
19-21, 2007), OIMEA '07, p. 58-64; Urn, Y.-K., Stolterman, E. , Jung, H., & Donaldson, J . (2007). Interaction 
gestalt and the design of aesthetic interactions, Proceedings of the 2007 Conference on Designing 
Pleasurable Products and Interfaces, New York: ACM Press, p. 239-254. 
This term is also used in Eastern philosophies of embodied mind and practice, see Yasuo, Y. (1989) in 
Shaner, D.E., & Nagatomo, S . (1989). Science and Comparative Philosophy: Introducing Yuasa Yasuo, 
Leiden, The Netherlands: E .J . Brill, p. 133, 257-258. 
®^ Shusterman, R. (1992). Somaesthetics: a Disciplinary Proposal, in Pragmatist Aesthetics: Living Beauty, 
Rethinking Art, Oxford, UK: Rowman & Littlefield Publishers, p. 267. 
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reciprocal influences between one's body and one's psychological [and 
cognitive] development.-'^ 
Within HCI , Shusterman's concept of somaesthet ics has been referred to by Kallio 
(2003) and Heinrich (2007) and recently taken up by Lim and Stol terman (2007) in 
their discussion of Interaction Gestalt and the Design of Aestfietic Interaction. Just as 
Shusterman himself worked with Feldenkrais practice, we are reminded that the 
popularization and use of the term "Gestal t" was introduced through its founder Fritz 
Perls, who was acknowledged by Varela'*° and Polanyi'*^ for his impact on body-based 
first-person practice, and whose technique was born directly out of Perl 's work with 
Charlotte Selver , a somatics practitioner who brought Elsa Gindler 's work to America 
from Germany. From within HCI , Lim and Stol terman explain their inclusion of 
somaesthet ics in their approach to interaction gestalt: 
S ince our goal is to provide practical and useful knowledge, which does 
not oppose the fundamental concepts emphasized in holistic accounts of 
experience, we started to look into another concept, "somaesthe t ics , " 
introduced by Shusterman, which is influenced by Dewey's perspective' '^ 
Time and time again, we see the influence of these non-alienated v i ews so central to 
the field of somatics and its body-based techniques, in the approach to design for 
experience and embodied interaction. The ability of HCI to discern the 'usefu lness ' and 
instrumentality of somat ics-based principles and techniques is il lustrative of its own 
pragmatic approach. 
Ibid, p. 271. 
Francisco Varela describes Perls contribution to first-person practices in the chapter Concerning Practice, 
Depraz, N., Varela, F J . , & Vermersch, P. (2003), op. cit., p. 168. 
Michael Polanyi in his introduction to Personal Knowledge acknowledges the development of his concepts 
to the findings of Gestalt psychology. "I have used the findings of Gestalt Psychology as my first clues to this 
conceptual reform", see Polanyi, M. (1958). Personal Knowledge: Toward a Post-Critical Philosophy, Chicago: 
University of Chicago Press, p. vii. 
Lim, Y.-K. , stolterman, E. , Jung, H., & Donaldson, J . (2007), op. cit., p. 239-254. 
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The examples presented within this Chapter seek to illustrate 1) the overlapping and 
intertwining of the concepts and physical practices across domains of design for 
interaction and the practice of the self, 2) the continued threading of HCI with its 
exploration of concepts of subject ive practice and aesthet ics of exper ience and 3) 
although not popularized, nor highlighted within the rhetoric of s c i e n c e , the dance of 
interconnection that has existed throughout the nineteenth and twentieth centuries in 
the shared landscape of what has come to be known as HCI and what has come to be 
known as somat ics: the embodied nature of the rational and thinking mind, and the 
shifting interdisciplinary understanding of embodied cognition and its approach to 
meaning, reason, thought and the technologies of the self. This connparative history is 
a trajectory of interconnected technical epistemologies of practice that have developed 
along individual paths and yet are partners in the shifting landscape of embodied 
cognition engaging the sc iences , humanit ies and cultural practices of art and the self. 
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Bridging Methodologies 
*7f would be possible to describe everything scientifically 
but it would make no sense; it would be description 
without meaning, as if you described a Beethoven 
Symphony as a variation of wave pressure." 
Albert Einstein^ 
"The process of embodied meaning in the arts are the very 
same ones that make linguistic meaning possible...The arts 
are not a luxury, they are a condition of full human 
flourishing." Mark Johnson^ 
"Movement is alteration in qualities of experience.,. 
Mathematically there is no such thing as fast and slow... To 
be forced to wait a long time for an important event... is a 
length very different from that measure by the movement 
of the hands of a clock. It is something qualitative." 
John Dewey^ 
4 . 1 I n t r o d u c t i o n 
This chapter explores Bridging Embodied Methodologies from somat ics and 
performance to technology design within Human Computer Interact ion. Embodied 
interaction is articulated through embodied methodologies: p rocesses that engage 
meaning by attending to quality of exper ience. Three c a s e studies a r e presented that 
contribute to the conceptual development of embodied practice within HCI . By 
centering technology design from within a non-alienated view"*, I employ the 
experience of the self as an integral component of design processes for technology. 
Like Polanyi and Alexander my research- through-ar t s e e k s to acknowledge the 
personal nature of comprehending a qualitative world. 
^ Clark, R.W. (1971). Einstein: The Life and Times, World Publishing Company, p. 192. 
^ Johnson, M. (2007). The Meaning of the Body: Aesthetics of Human Understanding, Chicago: The 
University of Chicago Press, p. xi, p. 209. 
^ Dewey, J . (1934). Art as Experience, Carbondale, Illinois: Southern Illinois University Press, p. 215. 
Hillary Putnam (Putnam, 1981) sketches a non-alienated view, which attempts to resolve dichotomies of 
subjective and objective, and acknowledges the value-laden relationship between truth and reason. 
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My des ign s t ra teg ies are bo rn f rom the fou r values c o m m o n to b o d y - b a s e d prac t i ce 
a r t i cu la ted in C h a p t e r T w o . These a re : the va lue o f t h e self, of a t t e n t i o n , o f expe r i ence 
a n d of i n t e r - c o n n e c t e d n e s s . The va lue of i n t e r - connec tedness is t he recogn i t i on o f t he 
ind iv is ib le n a t u r e of body a n d m i n d , self and w o r l d , t e c h n o l o g y and e x p e r i e n c e , 
p rac t i ce and t h e o r y . Wh i le in te rconnec tedness is an e m b o d i e d un i f y i ng substrate o f 
r e a s o n , fee l ing and a c t i o n , it also suppor t s the spec i f i c i t y of r igo rous techn i ca l p rac t ice 
and a r t i cu l a t i on of e m b o d i e d approaches to i n t e r a c t i o n des ign . 
Th is c h a p t e r i den t i f i es b r i dg ing s t ra teg ies f r o m s o m a t i c s and p e r f o r m a n c e , app l y i ng 
t h e m to t he des ign processes for personal and w e a r a b l e i n te rac t i ve a r t . Des ign 
processes inc lude e x p e r i e n c e inqu i ry , concep t d e v e l o p m e n t , ma te r i a l s e x p l o r a t i o n , 
t e c h n o l o g y i m p l e m e n t a t i o n , and sys tem i n t e g r a t i o n . Th is is s u p p o r t e d t h r o u g h a cycle 
of ' r esea rch t h r o u g h a r t ' i l lus t ra ted in Figure 19. The artistic practice is t he f o u n d a t i o n 
of t he f o r m a l i z a t i o n a n d e m b o d i m e n t of the theoretical framework. Th is cycle as a 
who le is a ba lanced rep resen ta t i on of t he re la t i onsh ip be tween re f l ec t i on - i n -ac t i on and 
r e s e a r c h - t h r o u g h - a r t . 
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• 
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Figure 19. Bridging Design Strategies from Somat ics and Per formance 
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4 . 2 D e s i g n P r o c e s s e s for t h e T e c h n o l o g i e s of t h e S e l f 
This sect ion con tex tua l i zes the app l i ca t ion of e m b o d i e d m e t h o d o l o g i e s w i t h i n des ign 
processes fo r t echno logy . A des ign cycle is t yp ica l l y c o m p o s e d of a se t of i t e ra t i ve 
s tages f r o m the in i t ia l research and inqu i ry t h r o u g h to rea l i za t ion a n d e v a l u a t i o n . 
Embod ied techn iques can be app l ied w i t h i n va r i ous s tages of t he des ign p rocess : f r o m 
d i scove ry - l ed processes and specu la t ive i nqu i r y , t h r o u g h concep t e x p l o r a t i o n , 
rea l i za t ion , techno log ica l i m p l e m e n t a t i o n and eva lua t i on processes fo r e f f icacy of 
exper ience and f unc t i on . 
c 
experience design 
enquiry 
concept 
realization 
technological 
realization 
evaluation of 
quality of experience 
Figure 20. Somat ics Techniques can be applied to Various S tages of Design Process 
The case s tud ies p resen ted in Chapte r Five t h r o u g h Chapte r Seven i l l us t ra te a va r i e t y 
of ways in wh ich somat ics and p e r f o r m a n c e t echn iques can be app l i ed to t echno logy 
design at var ious s tages of des ign process. These case s tud ies d i f fe r in w h a t they 
exp lo re , bu t t o g e t h e r they create a r ich e x p l o r a t i o n of expe r i ence , e m b o d i m e n t and 
the app l i ca t ion of somat i cs techn iques w i t h i n t he des ign process of I n t e r a c t i v e Ar t . 
Depraz , Vare la and Ve rmersch r e m i n d us t h a t t he pract ica l k n o w l e d g e s u p p o r t i n g the 
ef f icacy of f i r s t -pe rson me thodo log ies is a va luab le ev iden t ia l resou rce fo r t h e research 
c o m m u n i t y : 
F i rs t -person me thodo log ies are ava i lab le and can be f ru i t f u l l y b r o u g h t to 
bear . The proof of the pudd ing is no t in a priori a r g u m e n t s , bu t in ac tua l ly 
po in t i ng to expl ic i t examp les of p rac t ica l k n o w l e d g e , in case s tud ies . ^ 
Varela, F .J . , & Shear, J. (1999). First Person Methodologies: Why, What, How?, Journal of Consciousness 
Studies, 6(2-3), p. 2. 
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The e x a m p l e s f r o m m y o w n research are o rgan ized w i t h i n t h ree case s tud ies . Each 
case s tudy is based on t h e design process of a speci f ic i n te rac t i ve ar t i ns ta l l a t i on , and 
each is desc r ibed w i t h i n i ts own Chapter . Chap te r 5, From the Inside Out descr ibes t he 
des ign process of whisper: a wearab le i n te rac t i ve a r t Ins ta l la t ion based on co -
expe r i ence of b o d y - s t a t e d a t a ; Chap te r 6, Designing with Breath descr ibes t h e des ign 
process o f exhale: a w e a r a b l e in te rac t i ve a r t i ns ta l la t ion based on exp lo r i ng e m p a t h y 
t h r o u g h n e t w o r k e d b r e a t h ; and Chap te r 7, The Somaesthetics of Touch: desc r ibes t he 
des ign process of soft(n): a ne two rked i n te rac t i ve a r t ins ta l la t ion based on tac t i l e 
i n t e rac t i on b e t w e e n 12 so f t ob jec ts in a space. 
Each case s tudy p rov ides examp les t ha t emphas i ze a par t icu lar s tage of t h e des ign 
process l i fe cyc le . Chap te r Five, From the Inside Out focuses on ' expe r i ence d i scove ry ' 
e x p l o r i n g c o n c e p t d e v e l o p m e n t fo r a wea rab le a r t ins ta l la t ion cal led wh i spe r . Pr ior t o 
t e c h n o l o g y d e v e l o p m e n t , f i ve d i scovery - led w o r k s h o p s we re held over a t w o - m o n t h 
per iod to e x p l o r e e x p e r i e n c e , m e a n i n g , and i n t e r a c t i o n . Placebo o b j e c t s , p rops and 
e x p l o r a t o r y g a m e - l i k e s t ruc tu res were enac ted based on pa r t i c i pan ts ' e x p e r i e n c e . 
W o r k s h o p da ta was g a t h e r e d in o rde r to exp lo re a n d observe pa r t i c i pan ts w i l l i ngness 
to e n g a g e w i t h t h e i r ' b o d y - d a t a ' . These des ign processes are p resen ted in Chap te r 
Five. 
Chapter 5 
From the Inside Out 
r 
V V 
experience design 
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Figure 21. Chapter 5 Focuses on Exper ience Discovery for Exploratory Concept Design 
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Chapter Six , Designing with Breath, focuses on sensory exper ience fo r concep t and 
techno logy des ign , inc lud ing mate r ia l s e x p l o r a t i o n and r e f i n e m e n t . A ser ies of 
wo rkshops exp lo red pa r t i c i pan ts ' sensory expe r ience w i t h par t ia l l y ope ra t i ona l 
p ro to t ypes in the f o r m of wearab le sk i r ts n e t w o r k e d t o one a n o t h e r . Sensory 
exper ience t h r o u g h b rea th sens ing and m o v e m e n t i n te rac t i on f o r m e d the basis of t he 
exp lo ra t i ons . These wo rkshops suppo r ted concep tua l and techno log i ca l r e f i n e m e n t 
processes fo r the in te rac t i ve ar t i ns ta l la t ion , exhale. These des ign p rocesses are 
p resen ted in Chap te r Six. 
Chapter 6 
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Figure 22. Chapter 6 focuses on Sensory Exper ience for Concept and Technology Design 
Chapter Seven , The Somaesthetics of Touch focuses on the i m p l e m e n t a t i o n and tes t i ng 
s tage of a des ign process, descr ib ing t he d e v e l o p m e n t of a heur i s t i cs for recogn iz ing 
tact i le qua l i t ies in a fab r i c -based f lex ib le sof t tac t i l e sur face d e v e l o p e d fo r t h e 
in te rac t i ve ins ta l la t ion soft(n). The i m p l e m e n t a t i o n was based on Rudo lph Laban 's 
E f fo r t /Shape Ana lys is , wh i ch def ines a set of m o v e m e n t qualities t h a t exp ress a range 
of qua l i t a t i ve m e a n i n g . I n soft(n) t hese w e r e app l ied t o t o u c h . These des ign processes 
are p resen ted in Chapte r Seven . 
Chapter 7 
Somaesthetics of Touch 
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Figure 23. Chapter 7 focuses Implementat ion of a Heurist ics for Tact i le Qual i t ies 
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The f i gu res on t he p rev ious page i l lus t ra te t h e va r i e t y of ways in wh i ch f i r s t - p e r s o n 
e m b o d i e d t e c h n i q u e s f o u n d w i th in somat ics and p e r f o r m a n c e can be app l ied t o 
t e c h n o l o g y des ign . The tab le below s u m m a r i z e s s o m e of t he app roaches a r t i cu la ted 
w i t h i n t h e case s tud ies in Chapters Five t h r o u g h S e v e n . 
Use of Somat ics Techniques within Design Cycle 
In Experiential Discovery Led Processes 
o Workshops 
Attentional skill development 
Creativity development 
• Field studies "of the self" (self-efficacy) 
• Training acuity of the researcher 
Experience discovery of participants 
Exploration of use of body, movement, space 
o Cultural probes 
Narrative inquiry 
In Conceptual Design for 
Articulation of experiential qualities 
o Interaction Design - mechanisms for choice, sharing, control, presence 
o Gestural Interaction 
In Conceptual Development 
o Materials Design 
o Materials Properties and uses in defining experiential Qualities 
o Materials Integration 
o Collaborative approaches to creativi ty, conceptualization and engineering 
Technology Design 
o As a basis for an interaction heuristics 
o Collaboration between interdisciplinary strategies 
In refining definitions of experiential quality m interactivity 
Evaluation 
Experiential efficacy 
o Connection with self 
Incorporating first- and second-person techniques to assess and evaluate 
"wholeness" (Alexander) 
Table 3. Use of Somat ics Techniques within Design Cycle 
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4 . 3 S o m a t i c s V a l u e s a n d T e c h n i q u e s A p p l i e d to C a s e S t u d i e s 
I n add i t ion t o app roach ing t he case s tud ies f r o m the po in t of v iew o f des ign processes, 
each case s tudy is also an e x a m p l e of t he app l i ca t ion of t he values c o m m o n to body -
based prac t ice . The tab le be low s u m m a r i z e s how each case s tudy h a s app l ied t he 
va lues of e m b o d i e d prac t ices , and also ident i f ies s o m e of the speci f ic somat i cs 
techn iques t ha t des ign m e t h o d s we re based u p o n . Va lues are l i s ted in t h e lef t mos t 
c o l u m n and somat ics t echn iques are l is ted in t he last row of t he t a b l e . For m o r e 
i n f o rma t i on on body -based d isc ip l ines, a l ist of c o n t e m p o r a r y W e s t e r n somat i cs 
pract ices can be found in Append i x B in V o l u m e II of th is thes is . 
Chapter 5 Chapter 6 Chapter 7 
From the Inside Out Designing with Breath Somaesthetics of Touch 
whisper exhale 
VALUE 
Self Body-state 
Physiological data 
Body-state 
Breath 
Inner awareness 
Self- through-touch 
Active touch 
Tactile intention 
Attention Sensory listening 
Inner - Outer 
Kinaesthesia 
Proprioception 
Movement 
Attention to Breath 
Kinaesthesia 
Fullness - Emptiness 
Inter-subjectivi ty & 
awareness through 
shared breath 
Tactile Attentions 
• In tent ion 
Sensation 
• Quality - Meaning 
• Content : Pressure, 
Durat ion, Path 
Experience 
Qualities 
Inner World 
Rhythm of " l i fe" 
Joy - Melancholy 
Expansion - Contraction 
Imagination 
Stillness 
Connectedness 
Empathy 
Sensuality 
Int imacy 
Pleasure 
Play 
Inter-
Connection 
Body-Data 
• Within self 
• Between other 
Choice to share 
Create extended 
body 
Breath Relationship 
To self 
• Receive from other 
• Choice to "ho ld" or 
"contain" 
• Create Larger 
Whole 
Tactile Relationship 
• To object 
• To self 
• To other participant 
To space 
Somatics 
Systems 
Applied 
Butoh 
• Slow motion 
walking 
Arsenal of Theatre 
De-specialization 
• Sensing self 
• Moving self 
Contact Improvisation 
• Weight, Flow 
Gesture Affordance 
Body-Mind Centering 
Kinetic Awareness 
• Attention to breath 
(Redirection) 
• Slowing movement 
(Suspension) 
Expansion 
(Letting-Go) 
Wholeness 
Laban Effort-Shape 
Movement Analysis 
Quali ty 
At tent ion 
• In tent ion 
• Decision/Choice 
Continuity/Progression 
Table 4. Embodied Values and Somat ic Techniques Used in C a s e Stud ies 
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4 . 4 D a t a G a t h e r i n g M e t h o d s A p p l i e d w i t h i n C a s e S t u d i e s 
The case s tud ies p r e s e n t ev idence in the f o r m of r i go rous l y d o c u m e n t e d des ign 
processes t h a t i l l us t ra te t h e mu l t i - f ace ted t echn iques app l ied w i t h i n e m b o d i e d des ign 
wh i l e s i m u l t a n e o u s l y g r o u n d i n g the d e v e l o p m e n t o f t h e theo re t i ca l f r a m e w o r k . 
Eva lua t i on of t he process is based on i n te rp re ta t i ons o f t he a s s u m p t i o n s , m e t h o d s and 
o u t c o m e s . The tab le be low summar i zes t he da ta g a t h e r i n g m e t h o d s app l ied w i t h i n t he 
case s tud ies . 
Data Gather ing Methods applied within C a s e Studies 
• Case Studies 
o Design Processes in Interactive Art 
o Collaborative interweaving 
o Research Through Art 
Documentation of Process 
• Narrative Analysis of Process 
• Elements of Design Process Used 
o Experience Prototyping 
o Concept Development 
o Physical Prototyping 
o Materials Selection 
o Form Design 
o Interact ion Design 
o Experience Testing 
f^ethods of Data Acquisition 
o Workshops 
o Questionnaires 
o Participant Observation 
• Videotaping 
• Photographs 
Journaling 
o Interviews 
Methods of Analysis 
o Transcription 
o Comparative Data Analysis 
o Video Analysis for Gesture and Meaning 
o Narrative Analysis 
Table 5. S u m m a r y of Data Gathering Methods applied within C a s e Studies 
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Outcomes are equally balanced between the theoretical framework of embodied 
methodologies and the artworks created within the framework. This example of 
research- through-art is applied in the context of exper ience-design of personal , 
wearable and social interaction and is illustrated in the following Chapters . 
Observation plays a critical role in all research and inquiry and is central to first, 
second and third person methodologies. Knowledge can be gained by sharing 
observational strategies and techniques. In my research , the f i rst -person embodied 
methods used within the case studies are "blended" with second and third person 
observat ion. Varela and Shear,^ suggest that there is a need to harmonize subject ive 
f irst-person methodologies by building appropriate links with third-person studies. 
Introducing second-person positions is one such link. For Varela and S h e a r the specific 
nature of the first-person methodology is crucial . They state that w e need to provide 
rich and subtly inter-connected descriptions so that the quest ions of "How do you 
actually do i t?" [the question of technique] , " Is there evidence that it c a n be done?" 
[the question of expected outcome]," I f so what are the results?" [the question of 
visible change in body-state that can enable val idation], can be a n s w e r e d . The rich 
descriptions suggested by Varela and S h e a r are supplied in this thes is through the 
process of documenting design processes , exper iences and explorat ions. Each of the 
case studies incorporates supporting material and data available in Appendices C 
(whisper) , D (exhale) and E (soft(n)). The c a s e studies presented in Chapters Five, Six 
and S e v e n illustrate and answer questions of technique, outcome and validation, and 
do so through the exploration of embodiment and exper ience. This follows from the 
pragmatist approach of William J a m e s , in which "analysis respects experience"^. 
^ See Varela, F.J. , 8t Shear, J . (1999), op. cit., p. 2. 
^ Jacques Barzun in his Forward to William James' The Varieties of Religious Experience, see James, W. 
(1999). The Varieties of Religious Experience. Modern Library, p. vi. 
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From the Inside Out 
"Body-Mind Centering merges the conceptual and 
experiential, shifting between observing and embodying. 
From this union arises an understanding, from the inside 
out of how an individual is doing or being anything." 
Bonnie Bainbhdge Cohen^ 
'^Workshop is the active research phase of the performance 
process... Probably the most prevalent kind of workshop is 
used to "open people up" to new experiences, helping them 
recognize and develop their own possibilities." 
Richard Schechner^ 
' To workshop something is to produce a prototype or 
experimental model." Richard Schechner^ 
5.1 I n t r o d u c t i o n 
Bonnie Bainbridge Cohen describes embodied experiential practices as merging the 
conceptual with the experiential: shifting between observing and embodying. This 
concept follows the design process of whisper: a wearable interactive art Installation 
based on co-experience of body-state data. The interaction and concept design for 
whisper c a m e about as a result of a ser ies of five 'experience d iscovery ' workshops in 
which participants shifted between observing and embodying, exploring f irst-person 
observation through their s e n s e s , their body-state and their shared exper ience. 
This chapter character izes the design and enactment of these workshops describing 
the embodied processes that were employed in their development. It provides context 
for the workshops in two ways: 1) by describing the whisper installation developed 
from the workshops, including its exhibition and its design timeline, and 2) by 
^ Cohen, B.B. (1993), op. cit., p. vii. 
^ Schechner, R. (2002). Performance Studies. London, UK: Routledge, p. 199. 
^ Ibid. 
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p r e s e n t i n g a b a c k g r o u n d of pr ior research in p e r f o r m a n c e and b o d y - b a s e d exp lo ra t i ons 
app l i cab le t o t he des ign processes p resen ted here . 
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Figure 24. F o c u s e s on Somat ic P r o c e s s e s in the Design of whisper 
Fo l low ing c o n t e x t u a l and backg round ma te r i a l s , th is chap te r descr ibes t he f i ve 
e x p l o r a t o r y w o r k s h o p s and the i r resu l ts , s u m m a r i z i n g the somat ics t e c h n i q u e s , va lues 
and e x p e r i e n c e s e l i c i ted t h r o u g h pa r t i c ipan ts . 
To c o n c l u d e , it h i g h l i g h t s t he ou t comes of t he w o r k s h o p process. The o u t c o m e s 
i l l us t ra te t h e app l i ca t i on and i ns t rumen ta l va lue of t h e e m b o d i e d t e c h n i q u e s t h a t we re 
e m p l o y e d in t he des ign of t echno logy . These i nc lude : an in te rac t ion m o d e l , a 
d e s c r i p t i o n of ges tu ra l i n te rac t ion t h a t enab led des ign of a f fo rdances fo r ' c o n n e c t i v i t y ' 
a n d ' c o m m u n i c a t i o n ' , t h e wearab le g a r m e n t des ign and t h e wearab le a r t i ns ta l l a t i on . 
^2 
The interactive artwork whisper, like each artistic and creative endeavor has moved 
through a full design-creative-implementation cycle; this chapter focuses specifically 
on processes of ideation and exploration that occurred at the beginning of its lifecycle. 
Chapter 5 
From the Inside Out 
V V V 
experience design concept technological evaluation of 
enquiry realization realization quality of experience 
Figure 25. Focuses on Exper ience Discovery for Exploratory Concept Design 
5.2 Artistic Context and Background 
One of the major themes of whisper is the notion of 'paying at tent ion ' to one's self, 
and using this sense of self or body-state to connect and exchange with another. This 
requires an experience of ' inner' space or intimacy with oneself and an ability to 
recognize and transfer this 'sense of sel f to another person. These types of 
experiential descriptions are qualitative and uniquely expressive: interactions that 
afford intimacy, choice, privacy, affect and connection. How can a system create a 
willingness, a trust, the 'suspension of disbelief required to enter into an exchange of 
information that is otherwise private and 'unknown'? To explore these questions of 
experience we turned to performance and somatics methodologies. For example, 
techniques for extending our bodily awareness through attention to breath and 
movement are common to performance methodologies found in theatre, dance and 
body-based disciplines. The techniques within these domains build both intra-body and 
inter-body experience and knowledge through technical exercises that focus on our 
perception of our own physical data. This includes having access to, and agency over 
our own breathing, our own heartbeat, our own thoughts, and our own body state. In 
the whisper installation this is accomplished by measuring physiological data such as 
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heart rate and respiration. This body-data, not normally within our awareness, is 
mapped as a representation of our self, whisper allows us to bring attention to our own 
body-state and to effect how our body data is displayed, exchanged, and shared. 
5.2.1 whisper is a Wearable Public Art Insta l la t ion 
whisper is a real-t ime interactive public art installation based on small wearable 
physiological sensors, micro-controllers, and wireless network transmission, embedded 
in evocative and playful kimono like jacket-garments worn by the participants, whisper 
is an acronym for [wearable, handheld, int imate, sensory, physiological, expressive, 
response sys tem] . Focusing on body state represented through participants' breath 
and heart rate, whisper aims to monitor physical data patterns of the body, mapping 
heart and breath physiological data onto linked and networked devices worn within a 
specially designed garment, whisper collects breath and heart rate data f rom the 
bodies of participants, and through visualisation and sonification techniques, enables 
participants to interact, interconnect, and interpret their own and other participants 
internal data in playful and responsive ways. 
Figure 26. whisper Garment ( left) and Gestura l In teract ion (r ight) DEAF Festival 
The wearable installation is the outcome and testing ground for an experience 
modeling methodology described in this Chapter, whisper has been exhibited at 
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DEAF03, the Dutch Electronic Arts Festival, in the public lobby of the Schouwburg 
Theatre, Rotterdam, in February and March 2003, at Future Physical's Respond 
festival, in Cambridge, UK in March and April 2003, and at the e-culture fair at the 
Amsterdam Paradiso in October 2003. Up to six participants are able to listen to and 
affect their own body-state represented by their physiological data (breath and heart 
rate). They are also able to connect to and exchange their physiological data with 
other participants in the interaction space through gestures, which enable connecting, 
listening and exchanging. 
5.2.2 w/ i fsper Design Process Timel ine 
2002 2003 
I 1 1 — I 1 1 1 — I 1 1 1 1 • 1 1 1 I I 1 1 1 1 1 i — ¥ • 
Figure 27 . Design Timeline for wh isper instal lat ion ( w o r k s h o p s Nov 2002 ) 
The whisper design process timeline is Illustrated above. The whisper project was 
developed in collaboration with V2_Lab in Rotterdam during 2002 and 2003. As the 
principle investigator and artistic director of the project, I worked collaboratively with a 
rich interdisciplinary team of artist-engineer-designers in the design and development 
of the artwork'*. The workshops presented within this case study were held in 
November 2002 in Vancouver at Simon Fraser University. The outcomes of the 
workshops included an interaction model and technology design. 
^ whisper credits for collaborators and funding support can be found online at 
<httD://www.sfu.ca/'-^tschlPho/html/artDeslan.html> scroll down to 'whisper: wearable body architectures' 
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5.2.3 Prior R e s e a r c h in Performance, Theatre and Workshop P r o c e s s e s 
Chapter Three i l lustrated the rich interdisciplinary range of experiential qualities that 
are contained and explored within the HCI l i terature. In partnership with design for 
experiential qualit ies, Human Computer Interaction has engaged a range of practices 
in performance, theatre and dance. Movement and physical techniques such as body-
storming, role-play (Rodriguez, Diehl & Christiaans, 2006) , and the imaginative world 
of open-ended play, fun,^ game-design,^ props (St rom, 2002), personas and scenarios 
(Shyba & J a m , 2005) intersects with a number of performance techniques and 
strategies. Brenda Laurel's Computers as Theatre was an early acknowledgment of the 
place of Theatre in the world of computer technology^. A recent issue of Interacting 
with Computers published a special issue on the emerging roles of performance within 
HCI and interaction design (Macaulay, Jacucci, O'Neill, Kani<aineen & Simpson, 2006) 
in which the editors acknowledged the impact of performance practices on user 
experience, participatory design and the role of embodied interaction. Continuing with 
the theme of embodiment , i^oen (2005) has explored dance as a basis of kinaesthetic 
interaction as have others (Ebenreuter, 2006; Kjolberg, 2004; Larssen, 2004; Loke, 
Larssen, Robertson & Edwards, 2007). Improvisat ion as a tool for interaction has been 
explored in Hayes-Roth (1995), theatre as a research tool by Morgan & Newell (2007) , 
and forum theatre as used in requirements gathering and usability (Newell, 
Carmichael, Morgan & Dickinson 2006; Rice, Newell & Morgan, 2007). 
Previous research in the use of exploring experience / performance methods within the 
HCI communi ty has occurred in the domain of Forlizzi and Ford's exploration of user-
centered and part icipatory design (Forlizzi & Ford, 2000) . Also included are Buchenau 
^ BIythe, M.A., Monk, A.F. , Overbeeke, K., & Wright, P.C. (eds.) (2003). Funology: From Usability to 
Enjoyment. The Netherlands: Kluwer Academic Publishers. 
^ Wardrlp-Fruin, N., & Harrigan, P. (2006). First Person: New Media as Story, Performance, and Game. 
Cambridge, Massachusetts: MIT Press. 
^ Laurel, B. (1992). Computers as Theatre. Cambridge, Massachusetts: MIT Press. 
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and Suri (2000) exploration of experience prototyping that fosters an "empathet ic" 
and "embodiment" approach to user-centered and scenario-based design. At Interval 
Research, Burns, Dishman and Verplank (1994) explored informance: informative 
performance and bodystorming: physically situated brainstorming, repping: re-
enacting everyday people's performances, and explorations of how low-tech solutions 
can create a design environment that focuses on the design question rather than the 
tools and techniques. Scaife, Rogers, Aldrich, and Davies (1997) also developed the 
concept of Informance Design. Salvador and Howells (1998) shifted the focus group 
methods to something they called Focus Troupe: a method of using drama to create 
common context for new product concept end-user evaluations. Simsarian (2003) has 
explored the use of role-play in extending the richness of the design process. In the 
Faraway project, Andersen, Jacobs, and Polazzi (2003) explored 'suspension of 
disbelief within a context of play. 
Theoretical foundations for designing experiential systems including phenomenology 
and reception aesthetics (Dourish, 2 0 0 1 ; Davis, 2003) ; the introduction of technology 
as experience that takes into account the emotional, intellectual and sensual aspects 
of technology (McCarthy & Wright, 2004) ; a framework for user experience as it 
applies to the design of interactive systems (Forlizzi & Battarbee, 2004) ; and the 
designer's role in co-constructing meaningful experiences (Hook, 2004) . The turn to 
experience includes recognition of the bodily matters in the context of technology 
design. Understanding the value of the body within embodied interaction has been 
explored in: bodily aspects in CSCW (Knorig, 2007) ; design themes Il lustrating how 
bodies matter (Klemmer, Hartmann & Takayama, 2006) ; teaching embodied 
interaction design (Klemmer, Verplank & Ju, 2005) ; and responding to a user's 
Internal body state (Tsukahara & Ward, 2001). Weiser's (1994) definit ion of invisible 
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computing includes a return to the 'whole person' focusing on experience®. 
Contributions to the discourse of embodiment in technology include the body in 
everyday life (Nett leton & Watson, 1998). As technology extends its ubiquity, 
embedding itself more deeply beneath the surfaces of our environment and the 
surfaces of our skin, it remains material (Hallnas, Melln & Redstrom, 2002). 
5.3 whisper Exper ience Workshops: Pract ic ing the Self 
The whisper experience workshops were born f rom the desire to explore how people 
engage in the act of 'paying attention' to themselves: their senses, their inner state^ 
and their *world'. The initial intention was to explore whether such an activity could be 
meaningful : could it have instrumental value in an interactive technologically mediated 
'experience'? Based on the act of self-observation that exists simply for its own sake, 
would people will ingly engage and connect in a meaningful way with themselves and 
wi th others? In many ways this proposition is extraordinari ly simple. Although self-
observat ion, reflection and mindful attention are highly active and purposeful activities, 
their association with instrumental and purposeful activity in relationship to 
technological exploration for experience is not well understood. Yet, as we have seen in 
Chapter Two and Three these questions are central to the comprehension and 
instrumental i ty of embodiment within performance and somatics practice. The 
existence and knowledge of these practices underscored this research and enabled 
access to a r ich, technical, and rigorous set of practices that could be applied to the 
explorat ion of experience, with the goal of Practicing the Self. 
® Mark Weiser (Xerox Pare, Palo Alto) is recognized as coining the term Invisible Computing, and In his 
UIST'94 Invited talk, he describes the "humanist" origins of Invisible Computing In post-modern thought. 
^ Neuroscientlst, Antonio Damasio defines body state as a constellation of interconnected feeling, thinking 
and thought propensities (which he terms as thoughts of certain themes). Damasio links body state to a 
'feeling configuration'. He posits "a feeling is the perception of a certain state of the body along with the 
perception of a certain mode of thinking and of thoughts with certain themes". Somatics techniques are 
based on a similar instrumental regard for the somatosensing basis of body state. See Damasio, A. (2003). 
Looking for Spinoza: Joy, Sorrow, and the Feeling Brain, New York: Harcourt Books, p. 86. 
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5.3.1 Workshop as a method of Exper ience Discovery 
Within performance processes, workshops have a specific set of functions, which 
include methods of exploration and discovery that are directed toward the 
development of new material, or bringing new life to repertory. Richard Schechner, a 
performance studies practitioner and scholar has wr i t ten: 
A workshop is the active research phase of the performance process... 
Probably the most prevalent kind of workshop is used to "open people 
up" to new experiences, helping them recognize and develop their own 
possibilities.*" 
In the context of this research, workshops were designed as a formal , scripted 
experience in which specific physical and experiential concepts are explored, tested 
and documented for the purpose of developing a set of legible experiences. The 
workshop material was applied to the design of an interaction model for an interactive 
wearable art installation. The term workshop is borrowed from its performance 
context, where a script or form Is 'acted out ' and 'acted through' : it is explored with 
the Intention of testing, developing and iterating a performance or theatrical model. 
To workshop something is to produce a prototype or experimental 
model. 
In the case of whisper, the theatrical model also becomes the interaction model and 
technological model: it includes a set of experience concepts such as intention, 
gesture, direction of attention, relationship, rhy thm, body-state, and att i tude to space. 
This model creates a formal container for experience that includes a physical as well as 
technological description, and is a process that enables an evaluation, assessment and 
analysis of the formal relational elements that operate successfully or unsuccessfully in 
the construction of that experience. 
Schechner, R. (2002). Performance Studies, London, UK: Routledge, p. 199. 
" Ibid. 
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5.3.2 Exper ience Through Attention and Movement 
The workshops focused on exploring experience through attention and movement. 
Activit ies were modeled using a broad range of performance techniques such as 
improvisat ion, props, phantom partners, prosthetic devices, ritual space, and placebo 
objects. Attention was used actively and incorporated listening, directing attention 
and tacti le awareness; imagining and visualizing; focus on somatic attr ibutes such as 
breath, heartbeat, stil lness, slow motion movement; journal ing as hand-writ ing and 
drawing; social navigation using gesture and touch to express permission, t rust, 
exchange, and feel ing; and costumes and props to express physical extension, 
connection and group identity. 
The goal of the workshops was to model exper ience that could be re-enacted, and re-
played in the context of a public art installation using wearable computing technology. 
The design goal of the public art space was that it could be simultaneously int imate, 
playful, and social, while enabling the development of a level of awareness of 'our 
selves'. 
The m o v e m e n t processes were improvised and re-enacted by observing participants' 
interaction in various contexts. As an aspect of active movement, 'gestural protocols' 
were created and imagined by the workshop participants during playful engagement. 
This playful movement became the basis for gestural protocols which supported the 
design of the body to body network protocol and the wearable garment, including the 
design of connection points, placement of wearable computers, sensors, wiring paths, 
and visual display systems. Movement exploration was used to codify interactions that 
represented acts of intention and data sharing used In the public art installation. 
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Workshop activity engaged the sense of self or body-state to connect and exchange 
with another. This formed the basis for enabling the development of an interaction 
model. This required participants' experience of an ' inner' space or intimacy with 
oneself and an ability to recognize and transfer this 'sense of se l f to another person in 
social and playful ways. 
Figure 28. Workshop Part icipants i l lustrating connection and extension 
5.4 whisper Workshop Design: First Come First Play 
The interaction-model and concept design for whisper was developed as a result of the 
series of five 'experience discovery' workshops in which participants explored first-
person observation through their senses, their body-state and their co-experience with 
others in a shared space. 
1 4 1 
The workshops were designed in the following manner: Each workshop had up to 12 
participants with a max imum duration of about 45 minutes. Participants were students 
and employees at Simon Fraser University and participation in the workshops was 
assigned on a first come first play basis. Invitat ions were e-mailed to the University 
School communi ty each week, with a simple subject line such as ' ' invitation to l isten", 
where <l is ten> is the t i t le of the workshop. The recipient list included faculty, graduate 
students and university staff. Invitations gave a specific t ime and location, and 
expected durat ion (less than an hour). Technical information was purposefully left out 
of the e-mail exchange and workshop formats, creating an affective, metaphoric, 
poetic and open-ended framework for the invitations. The workshops took place once a 
week over 5 weeks. Each workshop was divided into two components or exercises that 
encompassed an overall theme represented by the name of the workshop. Each 
exercise was based on clearly stated tasks represented by the theme. For example, the 
exercises in the first < l is ten> workshop were called: listen inside and listen outside. 
The theme of inside and outside was repeated during the workshop series, and 
referred to an inward attent ion, and an outward at tent ion. 
The facil itation of the workshop followed a script, and attention was paid to using 
everyday non-specialized language. The five themes/names of the workshops were 
listen, between, mutate, extend and phase. After each segment (first half or second 
half) of a workshop the participant was asked to wr i te their experiences on a single 
card, which included two to three simple open ended questions. Participants were 
given t ime to wr i te, note or draw their experiences in long-hand wri t ten " journal ing" 
fo rm. The workshops were conducted in an open circular space delineated with ' theater 
black' curtains. The workshops were videotaped and photographed throughout. 
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Figure 29. Part icipant Response card example from "l isten inside ' 
Figure 30. Part icipant Complet ing Response Card 
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5.4.1 iv/?/sper w o r k s h o p <listen> 
In each of the fol lowing workshops, I describe a selection of workshop experiences 
extracted f rom the overall experiences of the group. Examples are extracted to 
i l lustrate and provide analysis for the influences that participant experiences had on 
the design of the later ivA?/sper installation. Participant experiences influenced 
interaction design, garment design, network design, media design and system 
integrat ion. 
<l ls ten> t h e m e s : l istening | av^areness | body-data | self to self 
As we have seen, one of the major themes of whisper is the notion of 'paying 
at tent ion ' to one's self. The whisper installation centers on accessing body-data as a 
representation of one's own self: data that most people are not aware of in day-to-day 
life. The first series of experiences relate to how we perceive and act upon shifting 
attention to our own state: having access to and agency over our own heart rhythm, 
our own breathing, our own thoughts and our own body. 
Figure 31 . Workshop <l isten> mater ia ls for "listen inside' 
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The experience of paying attention to our own body-state was prototyped in the 
<l isten> workshop. Participants were asked to walk around until they found a place for 
themselves in the space. They were asked not to speak. A facil itator gave each 
participant a pair of earplugs and they were then left alone with themselves with no 
further instructions for about 15 minutes. At the end of that t ime the earplugs were 
collected and each participant was handed a card. The card asked the questions: What 
did you hear? How did you hear? What did it feel like? 
Figure 32. Workshop <l is ten> participant ^listens inside' 
In the space of experience, this is the simplest of experiments. By depriving the body 
of its external hearing we become aware of the internal sound that is otherwise 
drowned out by the louder external sounds. We are removed from our own ears, but 
not from our hearing. 
In performance practice, artists like Pauline Oliveros and Augusto Boal have created 
practices such as "deep l istening"'^, and "l istening to what we hear"^^, which probe and 
access these very same questions of experience. 
12 Pauline Ol iveros descr ibes deep listening as "l istening in every possible way to everyth ing possible no 
matter what you are doing. Such intense listening includes the s o u n d s of daily life, of nature, or one's own 
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The r esponses to the question on the cards: What did you hear? focus on this deep 
relationship to l istening. Responses indicated the part icipants' discovery of the internal 
SoundScape. 
Heartbeat; earplugs as they settle, breath, slapping sounds from 
others in the room; humming noise; myself; contact with my own body 
This process of l istening seems to trigger varied feelings and emotions ranging from 
slight unease or discomfort to feelings of elation and discovery in the answers to the 
quest ion: What did it feel like? 
/ felt self-consciousness about all the sound that the body makes; it 
wasn't sound; it was movement, vibration. I could hear the 
movement of my body 
Normal, I'm alive; invigorating - breath going in and out with 
'^normal" rhythm, and changing properties 
Some workshop participants were able to shift their Internal awareness to recognize 
that listening occurs not only through the ears, but also through the bones, the 
resonant cavities of vibrat ion in the body, that the body is a metaphor for l istening, 
and that, what is heard Is not only sound: but movement, vibrat ion, feeling, and 
sensation. 
thoughts as well as musical sounds. Deep Listening represents a heightened state of awareness and 
connects to all that there Is. As a composer I make my music through Deep Listening." See 
<http://www.deeplistening.org/pauline/>. 
Augusto Boa! has developed an entire 'arsenal' of exercises for retraining the senses and de- and re-
sensitizing the body so that it can dehabltuate patterns to enable greater freedom of action and expression, 
included in these are "listening to what we hear" see Boal, A. (1992), op. cit., p. 88-105. 
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Figure 33 . Workshop < l is ten> part icipants listen outside' 
The second portion of the <l isten> workshop was named listen outside. After removing 
the earplugs from the previous exercise, participants were given blindfolds, asked to 
'not speak' and were asked again to simply listen. This exercise was given a 15 minute 
duration. The removal of the earplugs and the direction of attention to the physical 
sounds, and to the room itself, created a slow outward movement in many of the 
participants. Rather than standing or sitt ing very stil l, as was the norm in the previous 
exercise, many crawled along the floor or along the edge of the curtained space, 
tapping, whistl ing, coughing or giggling. Some participants sought each other out, 
reaching and touching, moving slowly and intently. 
Figure 34. Workshop mater ia ls including blindfolds listen outside' 
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Exercises which are designed to exclude one of our senses, in order to enhance 
another sense, are a part of the rich material and techniques of many performance, 
theatre, and body-based disciplines. For example, Augusto Boal's Arsenal of the 
Theatre of the Oppressed includes a set of exercises named the blind series. 
In these exercises we voluntarily deny ourselves the sense of sight in 
order to enhance the other senses and their capacity for perception of 
the outside wor ld. 
Elsa Gindler also uses this approach to shift at tent ion from the monopoly and habitual 
dependence upon sight: 
In most instances, and especially during the beginning sessions, we 
work blindfolded so that each person is t ry ing, by himself, to 
determine [his or her own information] ... Suddenly, each student is 
working in his own fashion. That means each one in the class works 
dif ferently, with a pervading concentration and quiet that would be 
the envy in many lecture halls. 
Listen Outside enabled participants to work with themselves, from the inside out, in 
order to gather impressions, perceptions and information about the world. These kinds 
of experiences can often bring out the embodied nature of imagination, of sweetness, 
and of poetic simplicity. This is exemplified by the participant's response in the card 
i l lustrated below... w h a t did you hear? 
birds (trying to sound like shoes) ... 
Boal, A. (1992), op. cit., p. 106-116. 
Gindler, E. (1995), op. cit., p. 7. 
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Figure 35 . Workshop <nsten> R e s p o n s e Card : "birds trying to sound like shoes" 
5.4.2 w/ i /sper workshop <be tween> 
Each workshop followed upon the next and was designed based upon the nature of 
experience and understanding that emerged from the previous workshop session. In 
this sense, the workshop planning followed Philip Agre's (1997) and Suchman's (1987) 
alternative and improvisational form of planning, countering a hierarchical view of 
process. 
Before and beneath any use of plans is a continual process of moment-
to-moment improvisation. " Improvisat ion", as I employ the te rm, 
might involve ideas about the future and it might employ plans, but It 
Is always a matter of deciding what to do now. Indeed the use of plans 
is a relatively peripheral phenomenon and not a principle focus here.^^ 
The workshops were seeded with the intention to explore attent ion, self and 
experience, and followed one upon the other by observing, participating in and re-
considering the material that arose from each workshop process. In this way the 
workshops themselves were also a form of reflection-in-action*^. 
Agre, P.E. (1997) , op. cit., p. 8. 
Schon, D.A. (1983), op. cit. 
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< b e t w e e n > t h e m e s : a w a r e n e s s | attention | sending - receiving | sel f 2 other 
The first workshop focused on the 'sel f- to-self relationship of body-state and body-
data. The whisper installation would also enable co-experience and connection with 
other participants. Therefore the ability to transfer data to another person and the 
will ingness to enter into an exchange of information that is otherwise private and 
'unknown' was another primary theme for the whisper workshops. In order for such a 
transfer to be negotiated, the participant needs to engage and invite trust not only to 
the other, but also to the l is tening ' self. Following f rom this the workshop <between> 
investigated the ' invisible' transfer of personal data, and trust of the self and of other. 
At the beginning of the workshop, the participants were asked to find a space for 
themselves and begin to move in slow motion, as slowly as possible. They were left to 
move very slowly for a period of 10 minutes without speaking. 
Figure 36 . Slow Motion Walking w o r k s h o p <between> 
As introduced in Chapter Two, slow motion walking is utilized in movement practices 
such as Butoh; this technique is utilized to enable the body to shift its attention to an 
immersive state in relation to its environment, what Csikszentmihaiyi (1990) would 
term ' f low', where attent ion is intensified, and sensory details are sharpened. 
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The workshop participants were then asked to pair up, with one person selecting the 
role of the sender, and the other selecting the role of the receiver. The sender was 
asked to silently create an image for two minutes, and then 'send' the image to the 
receiver, while the receiver was asked to simply pay attention to l i s t e n ' for what image 
'came to mind' . At the end each participant was handed a card with the questions: 
What did you send? What did you receive? 
What did you send? "/A stick cat!" 
What did you receive? "Not sure, could be a small dog 
- ^rUi C*-i .W-V S<^».'^ 
Figure 37 . Response Cards workshop < b e t w e e n > " a st ick cat , not s u r e a smal l dogl ' 
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5.4.3 whisper w o r k s h o p <extend> 
The previous workshop engaged communication and exchange between partners m a 
quiet and inner way. By reflecting upon the results of this previous workshop, the need 
emerged to extend the exploration of exchange and communication into a more open 
physical and social connection. The next workshop was named <ex tend>. We wanted 
to support the transference of private, internal and personal data to another person, 
exploring how gesture and object or prop could support the negotiation of willingness 
to enter into a private exchange of information. 
<extend> t h e m e s : t ransfer | sharing | play | se l f to other 
In a public space of exchange the participant needs to invite trust with the other, and 
also engage in a level of agency as to whom, and where, this exchange takes place. 
We wanted to continue to investigate these issues of privacy and trust using physical 
objects that could mediate the interaction through physical gesture. We created a 
workshop experience we called <extend>, which augmented the invisible data with a 
"non-digi tal amplif ication device", in the form of a stethoscope. Participants were given 
ordinary medical stethoscopes and a small booklet wi th ten identical blank pages. 
Figure 38 . S t e t h o s c o p e s used to exchange and <extend> self & shared body data 
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On each page there was space to write or draw and each page had the questions 
Where are you listening^ What did you hear? 
/ felt like I was inside myself the pounding amplified my perception of 
myself, yet my breathing made me feel close 
My friend stood up and tried to hear my heart, it was hard, I heard my 
heart; I heard low voices. 
Overall - rather than feeling strong & secure I felt shaky, unsure -
when the stethoscope came back I was instantly feeling secure again. 
' terpen -r?*W ^=v^/J4 
Figure 39. Response Cards workshop <extend> shar ing body data 
By introducing the stethoscopes we gave access to another type of body data. More 
importantly, we introduced the possibility of sharing this data with someone else. The 
design of the stethoscope with a l i s ten ing ' end and a 'probing' end allows for the data 
to be shared by either probing someone in order to investigate their data, or giving 
someone the earpiece to o^er them a particular sound. 
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This was an important discovery, that an object or device could be inverted and it's 
meaning would be substantially shifted. The gesture of offering inverts the interaction 
model of probing or surveillance. The act of offering is also an act of self-agency. The 
act constructs a meaning of invitation. Invitat ion Is not a demand, nor is it a probe; it 
affords Intimacy, t rust, and peer connection. Another discovery was the coupling 
between int imacy, safety and the possession of object itself: holding the object could 
create a sense of safety and security. This is evidenced in the card response above. 
5.4.4 iv / i /sper w o r k s h o p <mutate> 
The previous workshop Illustrated meaning and affordances created by sharing, agency 
and connection. By introducing the possibilities for sharing we immediately encounter 
interaction concepts of permission, surveillance and thresholds of privacy. The 
<muta te> workshop was designed to further develop these concepts, and experiences 
in a social interactive space. 
<muta te> t h e m e s : permission | control | e x c h a n g e | touch | connect ion 
While the previous workshop used stethoscopes to share heart data, the <muta te> 
workshop Introduced Galvanic Skin Response [GSR] data, and investigated thresholds 
of boundary, agency, and control. In addit ion, dur ing the first portion the participants 
were given 'costumes' in order to explore 'wear ing' as interaction and 'garment ' as 
interactive device. 
In the first exercise of the workshop the participants were given oversized white men's 
shirts that were attached to one another like 'Siamese Twins' by simple sewing 
[bast ing] at various locations such as along the seam of the sleeves, along the back 
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shoulder seam, and along the seam at the cuffs. Each shirt pair had a unique contact 
seam; no two pairs were connected identically. 
Figure 40 . Workshop <mutate> Exploring Transfer | Play | self to other 
The participants were instructed to put on the shirts and button them up. This is a 
difficult task that requires the participant pairs to cooperate and coordinate, both 
physically and socially, and it also necessitates close proximity between the 
participants. A series of movement related tasks fol lowed. One of the tasks presented 
was to hand out small Velcro sticky squares, and invite participants to 'stick' them onto 
locations on their shirts or bodies. Following this, participants were asked to 'connect' 
with each other using the sticky Velcro locations. As in each workshop experience, the 
participants were given cards to fill out following the exercise. 
Figure 41. Workshop <mutate> Using Velcro to create connect ions & greater whole 
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An example of the challenges in allowing this physical proximity is present in an 
answer to the question: How did you change? 
7 wouldn't have gotten that close/intimate under normal circumstances' 
'Became more receptive to others; going from a closed network to a 
network constantly in change.' 
'My forms in relationship to others changed. I was more able to focus on 
points of connection rather than on social relationships. In other words, 
because the connection was available, it was like an invitation. It 
became safe to touch the person at that location. 
In the second half of the workshop the participants were grouped again in pairs and 
given primit ive boards that measured GSR. The boards were constructed in such a way 
that one of the participants was wearing the sensors [simple metal points of two 
f ingers] and the other had the output [a red LED] pinned on the shirt and connected to 
the board with a long wire. As the GSR values shifted the red light brightened or 
d immed. 
Figure 42 . Workshop <mutate> Using GSR as connect ion shar ing affective data 
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The participants were also given small booklets asking the quest ion: What did you 
feel? 
'As an observer, a recorder, an instigator, responsible' 
Here we see an example of one type of response to this particular sharing situation. 
The first responder classifies him/her self as the passive observer of the other, but 
since the output of the GSR is closely related to emotional exci tement, this observer 
also feels involved and responsible. By taking the responsibility of the data output a 
participant also takes responsibility for the one that is observed. 
A new set of experiences and behaviors began to emerge in this workshop with the 
addition of GSR, a 'technical' tool of observation. Participants began to 'distance' 
themselves from their partners, or to 'protect ' themselves from being seen, witnessed 
or monitored. They seemed to associate the technology itself with a ' th i rd-person' 
view. 
7 do not know, Dennis is not showing me my output, I will attempt to 
limit my input to nil, to avoid detection' 
This is an example of another group of responses. The observed party feels exposed by 
the observer not allowing access to the output data and as a consequence the 
observed participant will deliberately try and influence the result. In this way the 
observed party changes the rules of engagement, hiding from the probe, and 
continuing to negotiate a site for agency within the system. This is an example of 
behaviour which positions the interactions o f 'emot iona l probing' wi th in a 'game-l ike' 
structure. 
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5.4.5 iv / i /sper workshop <phase> 
The previous workshop highlighted the intensity of connection that can occur through 
connection and clothing. By creating objects or costumes that allow certain movement 
for connection 'gestural protocols' that facilitate sharing and exchange bring about a 
potential blurring of the boundaries between the participants as well as between what 
is inside and what is outside. 
< p h a s e > t h e m e s : extension | body image | creat ing one larger body 
The next exercise is investigating this blur, as we modified the men's shirts by sewing 
an 'ext ra ' long piece in each arm so that the shirts became 'clown-l ike' with arms that 
extended almost to the floor. We asked participants to put on the men's shirts again. 
The participants were then encouraged to exper iment with moving and improvising 
with the 'shirt object ' alone and with one another. Free form exploration and 
improvisation was encouraged. We asked 'how many ways' can you move within this 
shirt? We observed various possibilities for movement and control. 
Figure 4 3 . Workshop <phase> Exploring Movement as Connected Whole 
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The cards asked the questions: How did you extend yourself? How did you move? 
How did you move?: 'Held hands with someone other than my 
husband; became silly; enjoyed the unusual and unknown; became 
aware of another's movement' 
How did you move?: 7 found myself thinking of our 'body' as a 
complete unit - it just had this other piece I wasn't controlling; the 
attached arm felt very unusual once I got complete control back' 
How did you move?: 7 ivas no longer just myself, I had to extend 
myself to become a part of a whole; as a whole we had to work 
together; when we failed it was almost disappointing because we 
were apart' 
Here we see several examples of body extension. Participants became very 'attached' 
to the connections with one another, and were able to view themselves as a 'larger 
body'. I t is interesting to see the apparent disappointment when the appropriated body 
becomes separated or the combined body fails to complete a movement task. The 
offering and sharing of emotional connection, when given by choice f rom an interaction 
perspective of personal agency, created meaning and intent, as well as feelings of loss 
as well as pleasure. The participant responses point to the presence of agency, 
movement, and attention within experience, and its potential for fu l l , rich and 
meaningful interaction. 
5,5 iv/i/'sper Workshop Outcomes: From Exper ience to In teract ion 
We opened this chapter by describing embodied experiential practices as merging the 
conceptual with the experiential: shifting between observing and embodying. This 
concept has followed the design process of whisper: a wearable interactive art 
installation based in co-experience of body-state data. The interaction and concept 
design for whisper came about as a result of the series of five ^experience discovery' 
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workshops presented here. Participants explored f irst-person observation through their 
senses, their body-state and their shared movement experience. 
The iv/7/sper workshops were intended to il luminate and validate how we could use 
f irst-person at tent ion, and self-observation as a basis f rom which to extend and 
connect to others. The concepts explored were applied metaphorically, physically and 
structural ly to the exposit ion of the whisper interactive art design*^, implementation 
and exhibi t ion. 
11* ^y^ct 
Figure 44 . E x a m p l e of Interact ion Model -- State S p a c e s : Se l f to Sel f | Self to Other 
Specific outcomes of the workshop process include: 1) an interaction model, 2) the 
wearable garment design 3) the wearable body area network implementation and 4) 
the space and media design of the installation. The garment enabled interaction modes 
of self-to-self, sel f- to-other and self-to-group within a wearable body area network. 
Interact ion Design concepts were introduced by the author in collaboration with Kristina Andersen, in 
Schiphorst, T., & Andersen, K. (2004). Between Bodies: using Experience Modeling to Create Gestural 
Protocols for Physiological Data Transfer, Proc. CHI 2004 Fringe, New York: ACM Press, also refer to 
Appendix C full documentat ion of Interaction Model and Workshop Design Process. 
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The table below summarizes the Design Techniques that were applied within the 
whisper experience workshops. 
S u m m a r y of D e s i g n T e c h n i q u e s w i t h i n w h i s p e r e x p e r i e n c e w o r k s h o p s 
A t t e n t i o n was i n c o r p o r a t e d as l i s t e n i n g , ' s e n d i n g ' inv is ib le m e s s a g e s , 
m o v e m e n t and t o u c h t o c o n n e c t to one ' s sel f and t o a n o t h e r . 
Focus on somat i c a t t r i b u t e s such as b r e a t h , s t i l l ness , a n d s low m o t i o n 
m o v e m e n t s u p p o r t e d d e v e l o p m e n t o f a t t e n t i o n sk i l l s . 
M o v e m e n t was u t i l i zed as an exp ress i ve ind i ca to r o f i n t e n t i o n a l i t y , body 
s ta te , ex tens ion of body i m a g e , p e r m i s s i o n , c o n t r o l , e x c h a n g e and p lay 
I m a g i n i n g and v isua l i z ing w e r e used to exp lo re m o v e m e n t v o c a b u l a r y . 
The w o r k s h o p s w e r e m o d e l e d us ing a b road range of p e r f o r m a n c e 
techn iques . 
I m p r o v i s a t i o n was used in each w o r k s h o p , i m p r o v i s i n g m o v e m e n t and 
s t i l lness, e n g a g e m e n t a n d p r i vacy . 
Props such as S te thoscopes , e a r p l u g s , b l i nd fo lds , hea r t m o n i t o r s , GSR 
sensors we re used to c rea te re l a t i onsh ip and enab le e x p r e s s i v i t y . 
Men's overs ize w h i t e sh i r t s b e c a m e p h a n t o m p a r t n e r s , p r o s t h e t i c dev ices 
and p lacebo ob jec t s . 
The s imp le 'b lack box ' c u r t a i n e d c i rc le b e c a m e a r i tua l space . 
Journa l ing t h r o u g h h a n d w r i t t e n c o m m e n t s and d r a w i n g w a s u s e d as a 
m e t h o d of d o c u m e n t i n g , a r ch i v i ng a n d e x p r e s s i n g . 
Table 6. S u m m a r y of Des ign T e c h n i q u e s used w i t h i n w h i s p e r w o r k s h o p s 
The workshop 'experience discovery' process results propelled us to design for 
experience within the installation. We continually came back to the mam theme of the 
workshops, and the artistic aim of the installation: Spaying a t tent ion ' to one's self 
enables greater access to optimal experience. The workshop responses illustrated that 
the body can become a metaphor for ' l istening to the sel f , and that what is heard 
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extends beyond sound, to movement, vibrat ion, feel ing, sensation, and our inner 
processes. 
km 
Figure 45. Gestura l Interact ion in the Insta l la t ion 
Listening became a kind of 'attending to ' in which participants could shift their internal 
awareness to extend beyond listening ears, through to the bones and the resonant 
cavities of vibration in the body, and to body-state, sensation and action. The workshops 
met their goal of modeling experience that could be replicated, re-enacted, and re-played 
in the context of a public art installation using wearable computing technology, where the 
public art space was simultaneously int imate, playful, and social. 
Figure 46 . whisper Garment Combines Movement with Embedded Connectivity 
162 
The w^/sper workshops explored numerous somatlcs and performance values and 
techniques, which are summarized in the table below. 
Chap te r 5 F rom the Ins ide Ou t 
w h i s p e r 
VALUE 
Self B o d y - s t a t e 
Se l f -Obse rva t i on 
Phys io log ica l da ta 
A t t e n t i o n Sensory l i s ten ing 
I n n e r - O u t e r 
K inaes thes ia 
Propr iocep t ion 
M o v e m e n t 
Exper ience I n n e r W o r l d 
Qual i t ies R h y t h m o f " l i f e " 
Joy - Me lancho ly 
Expans ion - C o n t r a c t i o n 
I n t e r - B o d y - D a t a 
Connec t ion W i t h i n sel f 
B e t w e e n o t h e r 
• Choice to sha re 
Crea te e x t e n d e d body 
Somat i cs & Eastern a n d C o n t e m p l a t i v e Pract ice 
p e r f o r m a n c e S low m o t i o n wa l k i ng 
Sys tems & Kinet ic A w a r e n e s s (G ind le r ) 
Techn iques • D i rec ted A t t e n t i o n to self 
App l ied He igh ten ing sensory a w a r e n e s s , b l i n d f o l d i n g , 
e a r p l u g s 
Arsena l o f T h e a t r e - ( A u g u s t o Boa l ) 
• De-spec ia l i za t i on 
Sens ing se l f 
• L is ten ing to w h a t we hear 
• I n t e r n a l R h y t h m s 
• Mov ing self 
Placebo O b j e c t s , p rops 
C l o t h i n g / C o s t u m e as e x t e n s i o n of sel f 
M o v e m e n t I m p r o v i s a t i o n ( B l o m & C h a p l i n ) 
• Speak ing Body - Body Parts 
• Bu i ld ing T rus t a n d Sens i t i v i t y 
M o v e m e n t Qua l i t y 
S i lence 
Group W o r k - Mu l t i body m o v e m e n t 
Con tac t I m p r o v i s a t i o n - A t t e n t i v e M o v e m e n t Prac t ices 
• W e i g h t , F low, T r u s t , A w a r e n e s s 
Ges tu ra l A f f o r d a n c e 
Ruper t She ld rake 
• Seven E x p e r i m e n t s Tha t Could C h a n g e t he Wor l d 
T a b l e 7. S u m m a r y of S o m a t i c s V a l u e s a n d T e c h n i q u e s u s e d in whisper 
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5.5.1 In teract ion Des ign: from Workshop to Insta l la t ion 
The workshops were the basis of the concept design and interaction model resulting in 
the development and implementation of the whisper installation. The workshops made 
it possible to probe and investigate the underlying interaction issues during the 
hardware and software development process. Table 8 summarizes how workshop 
outcomes were transferred and applied to the design process of the whisper interactive 
instal lat ion. 
One of the examples from the workshop outcomes cited in Table 8 below is the 
importance for each body to have agency over its interaction with itself and with 
others. This was represented through physical control and access to a body's privacy of 
their own data and state. I t was also represented through the ability to choose, select 
and allow shared play and exchange of their own body data. When applied to the 
whisper garment design this enabled: self-to-self communicat ion, self-to-other sharing 
and exchange and self-to-group connection for mult iple participants. These connection 
points were perceived through ^tactile feeling' rather than visual symbol or natural 
language interface, and are described below as one specific example of workshop 
outcomes applied to installation design. 
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Work shot Installation 
Ear-plugs 
Blindfold 
Directing 
attention to 
inner state -
body data 
Introductory Guide 
Process 
Participant Listens to 
their own body data. 
Installation was 'staged' in 3 stages: 1) 
preparation, 2) self, and 3) others. During 
Stage 1 a Guide assists participant with 
putting on garment and describes its 
function and use. This is intimate and one 
on one. Duration is about 5 minutes. 
Identity Garment Design: Each 
participant has 
Individual LED pattern 
on sleeve. 
Space Design: 
Individual Pattern is 
projected onto floor. 
Each participant has 
their own visualization 
'poor. 
Stage 1: a participant 'recognizes who they 
are' and can visually identify themselves on 
their garment through an animated LED 
pattern. The same 'identity icon' represents 
themselves in the system, and this icon is 
animated with changes in their body-state: 
changes in their heart-rate and breath 
within the system 
Slow motion 
walking 
Stillness 
Intimacy 
Preparation 
Participant tests 
garment paying 
attention to their own 
body data on sleeve, 
and visualized in 
space moving slowly 
at first to understand 
experience. 
Stage 2 - participant explores their own 
data and experiments with their heart rate 
and breath testing connecting points. Each 
participant begins with their 'own 
visualization pool' and can witness and 
explore direct effects of their own data 
through visualization and sonification 
thereby understanding and identifying 
themselves IN the system. 
S e l f to O t h e r 
Velcro Sticky 
Patches 
Extension 
Connecting to 
other body 
Garment design 
'snaps' and 'islands' 
Stage 3 - Participant 'connects' to other 
person's data. Participants 'effect' upon one 
another can be witnessed and altered 
through visualization and Sonification 
change. 
Stethoscope Permission 
Agency 
Privacy 
Exchange 
Giving and Receiving, 
Offering and Sharing, 
Choice 
Garment 'snap-Islands' created with 
different background textures to enable 
choice and navigation through 'tactile 
feeling'. 
GSR Permiss ion 
Agency 
Privacy 
Control 
Design for 'taking 
data back to self with 
snaps. 
Participant could 'detach' self from other's 
data by connecting snaps to self-locations 
on garment. This would enable Participant 
to view only their own data in their 
visualization pool. 
S e l f to G r o u p 
Creating 
Larger Group 
Play 
Connect and 
become a part 
of a Larger 
Group Body 
Design for enabling 
multiple participants 
to playfully connect 
'snap to' one another 
creating a single data 
body. 
Design of'gesture' protocols for connecting 
so that participant could 'wrap arm around' 
self in order to connect to self, and 'open 
arms to other' in a 'dance partner style' to 
connect to an other, and 'improvise' in a 
'twister' like game format for larger 
Design for Server 
Communication 
Server Data is Broadcast back into space 
into 1) visualization pools, and 2) 
Sonification pools. 
T a b l e 8 : S u m m a r y of W o r k s h o p O u t c o m e s A p p l i e d to whisper I n s t a l l a t i o n 
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Figure 47 . whisper Garment In teract ion During Instal lat ion 
5.5.2 Garment Des ign: Tacti le interface for connect ing 
A tacti le 'snap' interface was designed within the kimono style wearable jacket as a 
direct consequence of the workshop explorations in control , agency, and intimacy. The 
interface consists of a set of wired clothing snaps attached to the right hand fingers of 
the participant and a series of tactile 'islands' placed in various positions on the 
wearable device. These islands are small identif ication chips wired up to matching sets 
of snaps. By touching the snaps of an island with the finger-snaps the participant can 
choose and mix between the different sets of body data coming from his or her own 
body. 
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Figure 48 . Garment Design | S n a p s | Connect ion 
The islands are made from materials of different textures, such as ter ry- towel , suede 
and soft white leather to allow the participants to select and navigate shared data 
through 'the feel of touch'. 
Figure 49. Snap I s l a n d s "Textura l" Recognit ion 
This IS one of a number of examples cited in Table 8 that supports and validates the 
instrumentality of the workshop processes. This chapter has explored embodied 
interaction as a reflective process that is simultaneously inter-body and intra-body. 
The whisper case study has focused on experience discovery for exploratory concept 
design^^. The experience with the installation has shown that participants can learn to 
Additional material that describes the whisper project can be found in Appendix C, in the accompanying 
DVD, and also in extensive online website documentation. Appendix C contains design documents, whisper 
interaction model, workshop data, and workshop transcriptions. The accompanying DVD contains two 
whisper videos: the first Illustrates how the workshop material effected and seeded the installation and 
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shift their own threshold of attention, awareness and body-state through the 
interaction. They participate in "becoming expert" users of their own physiological 
data. As such the installation is also its own experience workshop, and is a starting 
point to continue to explore methodologies of experience modelling. 
follows the structure of this Chapter, and the second video illustrates the whisper installation in its exhibition 
in Cambridge, UK during the Respond Festival. The web documentation is contained on following web 
pages: <httD://www.sfu.ca/^tschiDho/html/artDesiQn.html>. 
<httD:/ /www.sfu.ca/ 'vtschiDho/whlsDers/ index.html> and <httD: / /whiSDer. iat .sfu.ca/Drocess.html>. 
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Designing with Breath 
"One must first come to know, through observing oneself— 
just what one does with breathing. Elsa Cindler 
"Clothing is like a language's lining... Language and clothing 
are intimate technologies indeed. Jean-Claude Guedon 
"The work with breathing starts with sensing the inner 
atmosphere of our organism—the basic stance we take to 
oursel\/es and the world. Dennis Lewis 
6.1 Introduction 
This chapter, Designing with Breath extends and focuses the exploration that began 
with the iv/?/sper research. It extends the whisper research by working more closely 
with materials, fabric, texture, sensuality and the concept of bear ing the self. It 
focuses the whisper research by working solely with breath as a physiological source of 
information and by exploring breath more specifically in the context of experience. 
This chapter describes the design process of exhale, the third in a series of interactive 
wearable art installations. While tv/7/sper visualized body-data *from the inside out' 
projecting it onto localized light-sonic pools, exhale positioned its actuators beneath 
the linings of skirts. As such exhale's expression of breath was palpable yet 'invisible', 
mapping breath data to vibration through small motors and the micro-movement of air 
* Glndler, E. (1995), op. cit., p. 9. 
^ Jean-Claude Guidon points to the relationship between our clothing, technology and communication in 
Nothing to Wear, a review of the Banff New Media Insitute's Intimate Technologies Summit, by Jean-Claude 
Guedon translated by Timothy Barnard, Horizon 0, Issue 4, Touch, private-public (retrieved August, 2006) 
<ht;tP;//www.hftrK9n^grQ,ca/textsite/touch.PhP?is=4g^flle=2&tlanq=0> 
^ Lewis, D. (1998). The Tao of Natural Breathing: For Health, Weil-Being and Inner Growth. Delhi: Full 
Circle. 
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through small fans sewn beneath the linings of skirts. This shift f rom public to private 
'v iewing' of data created an intimacy that was unseen by others, yet felt palpably by 
the self. The exploration of breath as experience was developed through design 
process that included workshops, concept development and implementation. 
This chapter characterizes the concept of Designing with Breath, focusing on sensory 
experience in the design of exhale. It provides context for this research by describing 
the artistic context for exhale in relation to the experience design process of 
interaction and exhibit ion, and by presenting a background for embodied practices of 
Designing with Breath. 
analyze Influences, 
values, assumptions 
• 
compare theories 
identify bridging 
design strategies 
from Somatics / 
performance 
apply to design 
process of building 
interactive art 
^ ^hroug*^ 
evaluate & 
interpret 
^ocur^ent 
design process 
< 
case study 
description & 
analysis 
Figure 50. Focuses on Sensory Exper ience in the Design of exhale 
Following contextual and background materials, this chapter describes the processes of 
Designing with Breath. This will be illustrated through an analysis of the heart [h] 
workshops, a series of three exploratory workshops applied during the concept 
ref inement and technology development stages of the design process of exhale. 
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Chapter 6 
Designing with Breath 
V 
experience design concept technological evaluation of 
enquiry realization realization quality of experience 
Figure 51. Focuses on Sensory Exper ience for Concept and Technology Design 
The heart [h] workshops occurred at a later stage in the design cycle than the whisper 
workshops viewed in the previous chapter. As such they employed partially operational 
prototypes including garments and breath sensors that could support greater 
understanding of the technical processes and constraints involved in designing with 
breath. As introduced in Chapter One, technical processes include f irst-person access 
to the self as well as the computational processes of technology. The workshops 
incorporated reflection-in-action in relationship to experience, validation and critique. 
The analysis of the heart [h] workshops is explored through the lens of the embodied 
values, identified in Chapter Two: the values of self, at tent ion, experience, and inter-
connectedness. 
To conclude, this chapter highlights and summarizes outcomes of Designing with 
Breath il lustrated within the heart [h] workshop process, demonstrat ing concept 
realization and technological implementat ion. Again, these outcomes substantiate the 
instrumental value of embodied techniques, offering examples of how the material 
properties of technology and experience can support the aesthetics of meaning-making 
through technology. 
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6.2 Art ist ic Context and Background 
Designing with Breath, explores the design process of exhale, an interactive wearable 
art Installation. In exhale, breath, skin and clothing come together within a set of 
evocative and sensual skirts that are embedded with body-area-networks that 
exchange and elicit breath within a shared network. There are two central design 
themes In exhale that are summarized by the concept 'wearing our breath'. These 
themes are: 1) the use of breath as a somatic indicator of state, and 2) the exploration 
of material, movement and fabric within interactive garments that move with us, that 
express our selves through strategies of hiding and revealing, and that work with 
breath to support identity, connection and communication. Aligning with the artistic 
goal of whisper, the underlying concept of exhale is cultivating self-observation in such 
a way that body-state can be observed and shared with others in a networked 
environment. As described in Chapter Two, many physical techniques in somatics and 
performance use breath as a mechanism to direct attention to our own physical 
processes. Within these frameworks, attention to breath is experiential, and can 
increase self-efficacy. 
exhale was the third of a series of wearable prototypes that included whisper and 
<defiveen bodies>. In exhale, breath is used to actuate small vibrators and fans sewn 
into the linings of skirts, exhale's breath data actuates physical vibration and the 
micro-movement of air on or close to the skin. The placement of these actuators 
beneath the skirt lining explicitly hides them from the visual sense. In this way exhale 
explores the legibility of physical actuation (such as vibration) without dependence 
upon visual perception. 
exhale was exhibited at Siggraph 2005 Emerging Technologies, Olympic Games 
Showcase, Canada Pavilion, Torino 2006, Future Fashion in Pisa in 2006, and the 
Digifest Mod Festival, Toronto, Canada, May 2006. 
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Figure 52. Design Timeline for exhale development (hear t [h ] w o r k s h o p s Fall 2004 ) 
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6.2.1 Breath 
The artistic concept of exhale is based on the act of 'wearing our breath'. Revisiting the 
simple act of 'paying attent ion' to one's self, and using this sense of self or body-state 
to connect and exchange with another, the play between self and others in exhale 
creates a group 'ecology of breath'. Breath lives wi thin the body and is worn on the 
body, shared f rom self to others through the garments within the network. Breath 
expresses a state of rhythm and intention. Breath is a marker for representation: 
mapped through navigation, selection and interact ion. Breath is used as a metaphor 
for synchronizing and coordinating the giving and receiving of data. 
Figure 53 . Workshop Participant exploring Breath and Sensing in hear t [h ] workshops 
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The importance of 'concepts of breath' has been acknowledged throughout Eastern and 
Western History. Eastern concepts of care of breathing are central to the cultural and 
religious practices of Tibet, China, India and Japan. Breath practice was important to 
the ancient Egyptians. Ancient Hebrew uses the word wind, the breath, in the context 
of soul. The Latin verb spinare, to breath, is contained within words such as 
respiration: continuous breathing, and expiration: our last breath, and in the words 
spirit and inspiration. The ancient Greeks used the word diaphragm to indicate the 
mind in addition to its use to indicate breathing. The pneuma (breathing) theory 
dominated the healing arts and philosophy during the first century A.D. In the West, 
interest in breathing was renewed through the teaching of Francois Delsarte in Paris. 
As introduced in Chapter Two, Delsarte lost his singing voice through poor training and 
turned to the exploration of movement. Simultaneously, he undertook the study of 
breathing which became an integral part of his system of movement education."* 
Within our bodies, breath is a source of information, as well as a pattern in which to 
communicate that information. Our bodies' respiratory system is directly connected to 
the body's sensory nerves, so that any sudden or chronic stimulation coming through 
any of the senses has an immediate impact on the force or speed of our breath. It can 
stop it altogether^. Intense beauty, for example can "take our breath away"; fear 
"stops us in our tracks"; deep contentment is often accompanied by fuller, more 
languid and more rhythmically connected breathing. 
We can - within limits - intentionally hold our breath, lengthen or reduce our 
inhalation and exhalation, breathe more deeply, and consciously alter our respiratory 
patterns. Breathing is both autonomous and conscious, and can move between these 
^ Carola Speads, a student of Elsa Gindler who brought Gindler's work to America. Speads focused on 
breathing techniques, as quoted in Carola Speads, Johnson, D.H. (ed.) (1995). Bone, Breath and Gesture, 
Practices of Embodiment. Berkeley: North Atlantic Books, p. 38-39. 
^ This is documented widely across neuro-physiological, psychological and contemplative practice with 
breath, see for example: Rama, Ballentine, R., & Hayes, A. (1979). Science of Breath: A Practical Guide. 
Honesdale, Pennsylvania: The Himalayan Institute Press. 
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two physical control systems of the body. The process of exhaling Is a process of 
release and letting go: 70% of the body's waste products are eliminated through the 
respiration cycle. 
Breathing in concert with another physically shifts and synchronizes body state, 
enabling an inter-subjective sharing of state-data represented through physiological 
signals, and synchronized through attention. At times of physical duress or trauma 
such as death, illness, emotional distress, and states of intimacy, human bodies can 
instinctually connect with another by synchronizing breath. This is evident in birthing 
and dying processes, during high-performance athletic physical training, in meditation 
techniques that calm and quiet the body and in the work of pain therapists that use 
attention to re-direct the body's proprioceptive state. It is an instinctual response for 
infants, parents or lovers to synchronize breath to share state information. 
The neurophysiologist, Antonio Damasio has studied the connection of'feeling states' 
and asserts that a given state is associated with specific physiological patterns (such 
as breath rhythm) along with a set of processes including thought patterns and 
emotion. His research indicates that body-state is an inter-connected set of feeling, 
thought, emotion and physiological functioning: each of these being present and 
affecting the other^. The induction of body-state can be brought about through 
attention to any one of the inter-connected patterns: so that attention to physiological 
patterning (for example breath) can induce a body state, and conversely, attention to 
other associated patterns, such as the occurrence of certain thought patterns can also 
induce the body state^. This inter-connectedness between physical data, and the state 
of the body creates a complex but coherent set of body-data. 
^ Damasio, A. (2003). Looking for Spinoza: Joy, Sorrow, and the Feeling Brain. New York: Harcourt. 
^ Ibid. 
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What does this mean in the context of the design of technologically oiediated 
experience? Designing with the concept of body-state enables us to initiate 'state 
conditions' from physiological patterns of the body. Breath can be an access point for 
contacting and sharing state data between bodies. In their rigorous exploration of the 
technical practice in 'On Becoming Aware', Depraz, Varela and Vermersch® provide 
examples of using breath as an initiator of 'epoche' in the suspension-redirection-
letting go cycle of directing attention within the body. Augusto Boal describes the 
exercises of bringing attention to breath as working to bring health to a system "that 
has fallen into neglect, so that one isn't aware—[it has] become mechanized"^. 
Synchronizing breath enables a tuning of the natural and proprioceptive systems of the 
body, as breath is both autonomous and consciously controlled. We synchronize breath 
in order to align communication non-verbally. 
Poetically, breath has been attributed to the notion of life force or the presence of life 
in non-organic objects. In William Goyen's, novel, The House of Breath, memories from 
childhood are attributed with breath, and the notion of intention, thought and 
breathing as being one and the same: 
"Through the mist that lay between us it seemed that the house was 
built of the most fragile web of breath and I had blown it - and that 
with my breath I could blow it all away."^° 
William Coyen, House of Breath 
The beauty of this poeticism is that it is also echoed in concepts occurring in disciplines 
as diverse as neuro-science (Damasio's neuro-physiological assertions of body-state 
and body-maps), and Yogic teachings of Pranayama and the Science of Breath, where 
breath, thought and intention are also seen to form a coherent union. 
® Depraz, N., Varela, F.J. , & Vermersch, P. (2003), op. cit., p. 216-219. 
^ Boal, A. (1992), op. cit., p. 101. 
^° Goyen, W. (1999). The House of Breath, Triquarterly Books. 
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6.2.2 Wear ing O u r s e l v e s 
Clothing is peculiar in the sense that it conceals in its very 
conspicuousness and reveals what it appears to hide.. ." 
Figure 54 . exhale Networked Skirts I l lustrat ing Breath Sensor , R F I D and LEDar ray 
Another central artistic concept in exhale is that of wearing ourselves. In exhale we 
literally wear our breath beneath the linings of our skir ts. The breath-band adorns the 
ribcage creating a physical caress through a textured cut of fabric that is sensed and 
felt as it captures our breath through its presence. Individual breath is revealed in the 
linings of the skirts. When two or more participants breathe 'in concert' with one 
11 Guedon. J -G . , op. at . 
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another it is revealed on the LED-array on the skirts surface, as it shimmers in 
brightness and dims with each exhale. Our clothing expresses properties of adornment, 
revealing, concealing, sensuality, pleasure, intimacy and containment. 
Figure 55. Actuators such as Vibro-tacti le Motors and Fans are S e w n Benea th the Lining 
An artistic goal is to develop a flexible, pliable, material interface that can support 
expressive non-verbal interaction in the context of a wearable or ubiquitous 
environment. Ubiquity and wear-ability bring our technologies closer to the surface of 
our body, and sometimes even under our skin. These technologies are metaphorically 
drawing us closer to ourselves. Mobility sustains movement. 
Clothing is like a language's lining... Language and clothing are 
intimate technologies indeed.-'^ 
12 Ibid. 
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Our colloquial language uses phrases such as "she wears herself wel l", "he wore a 
smile", and the well-rendered phrase " I am wearing my heart on my sleeve". These 
phrases point to ways in which the body has its own tendency to reveal inner states. 
They are often int imate and personal aspects of the self: affective and feeling states 
that express the concept of wearing the self. To wear the self is the body's way of 
communicat ing its own knowledge and being. 
Figure 56. exhale Explorations with Fabric, Tex ture and Movement 
6.3 hear t [h ] w o r k s h o p s : Exploring Breath, Sk in and Clothing 
Many design attr ibutes of exhale were founded upon the successful outcomes of 
whisper. In exhale these features have been used as a basis for strengthening and 
developing practice. For example, the iA^/7/sper experience workshops presented an 
enormous resource for structuring, documenting and extracting methods of designing 
for experience. The exhale workshop processes (which were given the name of 
hear t [h ] workshops) borrowed from the 'best-practices' of the whisper experience. 
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Best Pract ices Applied to hear t [h ] Workshops 
Workshop sessions are formatted to contained two segments: a ' f i rs t -ha l f 
and a 'second-half that complemented each other in terms of content and 
context, and were structured through a 'script ' which enabled a flexible yet 
directed session. 
Rigorous documenting of workshop processes to include video, photographs 
and exit response cards. 
'Experience-focused' exercises from Somatics and Performance such as slow-
motion walking, stillness, attention to senses and sense-states, at tent ion to 
body-data such as breath, heart-rate, temperature, 
o Directed improvisational movement to evoke relationship and inter-
connection. 
Props such as blindfolds and breath-sensors to elicit attentional att i tudes 
within the body. 
' Imaginat ion' and 'visualization' engage suspension of disbelief and to 
engage participants in their own 'stories', 
o Costumes and garments as a mechanism for movement expression. In 
w/7/sper these were men's oversized white shirts. In the exhale hear t [h ] 
workshops these were the skirts that had been constructed and tested prior 
to the heart[h] workshops. 
Table 9. Best Pract ices Applied to hear t [h ] Workshops 
The h e a r t [ h ] workshops also mc luded add i t i ona l ma te r i a l t h a t was n o t add ressed or 
inc luded in the or ig ina l whisper expe r i ence w o r k s h o p s . 
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hear t [h ] Workshops Material Di f ferences from whisper 
o Additional documentation including participant observation 
drawings and written observations as well as video-exit interviews. 
o In addit ion to participants that represented 'every-day bodies', the 
hear t [h ] workshop also included dancers, who were considered 
'expert-users' of movement and body-based techniques. 
o The use of partially operational prototypes including breath-bands 
connected to a network that could sonify and visualize breath 
data. 
o The hear t [h ] workshops position in the exhale design cycle 
enabled them to be used for concept ref inement and technological 
implementat ion, rather than ' ideation' and 'concept discovery'. 
Table 10. hear t [h ] Workshops Di f ferences from whisper 
I n a d d i t i o n , one of t h e key observa t ions resu l t ing f r o m the whisper ins ta l la t ion was 
t h a t t h e v isua l n a t u r e of t h e ou tpu t ( p r o j e c t e d in l i g h t poo l s ) , a l t hough h igh ly 
sensua l i zed , has a p r o p e n s i t y to draw a t t e n t i o n ou t o f t he self and in to t he space. For 
th i s r e a s o n , one of t he des ign goals of exhale b e c a m e an exp lo ra t i on of w a y s to 
exp ress b o d y - d a t a in a pa lpab le ye t non -v i sua l way . This was not i n t ended to r e m o v e 
v isua l p leasu re , b u t to exp lo re o the r f o r m s of phys ica l o u t p u t t h a t cou ld engage t he 
m o r e p r o x i m a l and i n t i m a t e senses: t he sense of t o u c h and h e a r i n g . Th is goa l also 
a l i gned w i t h t h e concep t of ' inv is ib i l i t y ' and the leg ib i l i t y of s ta te da ta t h a t can be 
r e p r e s e n t e d in a n o n - v i s u a l f o r m . 
The re w e r e t h r e e h e a r t [ h ] wo rkshops , he ld on O c t o b e r 12^^, N o v e m b e r 9 "^^ , and 
D e c e m b e r 7^"", 2 0 0 4 . W o r k s h o p par t i c ipan ts we re a g r o u p of u n d e r g r a d u a t e f o u r t h year 
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s tuden ts at the School of I n te rac t i ve Ar ts and Techno logy at S i m o n Fraser Un ivers i t y , 
and a second g roup of dancers and p e r f o r m e r s f r o m the V a n c o u v e r d a n c e c o m m u n i t y . 
Each of t he th ree s tuden t w o r k s h o p s had a p p r o x i m a t e l y 25 p a r t i c i p a n t s t h a t were 
d iv ided into d o c u m e n t e r s and w o r k s h o p ' p e r f o r m e r s ' . D o c u m e n t e r s h a d the fo l low ing 
tasks : v i d e o t a p i n g , p h o t o g r a p h i n g , pa r t i c i pan t o b s e r v a t i o n ' d r a w i n g s ' , and par t i c ipan t 
obse rva t i on ' h a n d - w r i t t e n ' obse rva t i ons . All pa r t i c i pan ts w e r e b r i e fed fo r a p p r o x i m a t e l y 
15 m inu tes pr ior t o the w o r k s h o p . All w o r k s h o p s began w i t h a s t i l l ness session in 
wh ich par t i c ipan ts were s imp ly very qu ie t . 
The h e a r t [ h ] wo rkshops e m p l o y e d par t ia l l y ope ra t i ona l p r o t o t y p e s i nc l ud ing g a r m e n t s 
and b rea th sensors t ha t could s u p p o r t g rea te r u n d e r s t a n d i n g o f the t echn i ca l processes 
and cons t ra in ts invo lved in des ign ing w i t h b r e a t h . Techn ica l p rocesses inc luded 
e m b o d i e d techn iques of the self as wel l as t he c o m p u t a t i o n a l p rocesses of t echno logy . 
The w o r k s h o p s incorpora ted re f l ec t i on - i n -ac t i on in re la t ionsh ip t o e x p e r i e n c e , 
va l ida t ion and c r i t ique. 
^ % ^ % « % 
Figure 57. Workshop 1: Exploring Exper ience Using exhale Skirt Prototypes 
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Figure 58 . Workshop 1: Part icipants Putt ing On exhale Skir ts 
The f i rs t h e a r t [ h ] w o r k s h o p used exhale sk i r t p r o t o t y p e s a long w i t h ' d i rec ted 
i m p r o v i s a t i o n ' t o exp lo re pa r t i c ipan t m o v e m e n t and i n te rac t i on in t he sk i r t s . The t w o 
c o m p o n e n t s of t h e w o r k s h o p were ' S o m e t h i n g L i v ing in t h e Sk i r t ' , and ' S o m e t h i n g 
L iv ing B e t w e e n t he S k i r t s ' wh ich used ske ins of e las t i c as p rops for ' m a k i n g 
connec t i ons ' . The pu rpose of these wo rkshops was t o exp lo re pa r t i c i pan t s ' responses 
to ' i nv i s i b l e ' ye t pa lpab le inner ac t i v i t y in the l in ings of t h e sk i r t s , and the concep t of 
n e t w o r k e d connec t i ons b e t w e e n sk i r t s . The w o r k s h o p exp lo red m o v e m e n t and 
i n te rac t i on t h a t was bo rn f r o m these two p ropos i t i ons . 
Figure 59. Workshop 1: Exploring Exper ience of Someth ing Living in and between the Ski r ts 
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Figure 60. Workshop 2: Exploring Sensory Exper ience of Resonance Within 
The second h e a r t [ h ] wo rkshop e x t e n d e d t he exper ience of t he sk i r t s t o exp lo r i ng 
sensory body -da ta exper ience inc lud ing b r e a t h , and was ca l led ' r e s o n a n c e w i t h i n ' and 
' resonance w i thou t ' . The w o r k s h o p s t r uc tu re m i r r o r e d the o r ig ina l whisper exper ience 
wo rkshops , incorpora t ing b l ind fo lds , sensory i m a g i n a t i o n , and ' b r e a t h - b a n d ' p lacebo 
props t ha t par t i c ipan ts exp lo red as a m e c h a n i s m for sha r ing d a t a . 
The th i rd h e a r t [ h ] wo rkshop exp lo red b rea th data b e t w e e n pa r t i c i pan t s us ing d ig i ta l 
b rea th -bands t ha t were n e t w o r k e d and connec ted to son i f i ca t ion s o f t w a r e . 
Figure 61 . Workshop 3: Breath Sens ing with Breath-bands: Par tners back to back 
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The following summary of the heart [h] workshops data Is explored through the lens of 
the embodied values, identified in Chapter Two: the values of self, at tent ion, 
experience, and inter-connectedness. These are only a small sampling of responses 
that Il lustrate the experiences elicited by exploring breath and 'wearing the sel f but 
are indicative of the richness and imagination of experience. 
6.3.1 hear t [h ] w o r k s h o p s : the Value of Self 
The participant responses Illustrated the richness of the experience of the self, and the 
fullness of imagination at play within these short t imeframes of exploration. The self is 
related to identity, and to a sense of oneself as a 'cont inuous' experience. The Varieties 
of User Experience are evident here with qualities that range from peaceful and 
serene, to verging on ecstatic, to uncomfortable, and sometimes even distressed. 
Workshop participants commented about their shift ing sense of self: 
Self-awareness, my sense of being; calm and insight towards myself 
Inside brings out the individual and the private. Your own individualism 
swayed the masses. 
Singularity inside a group; the ability to retreat and reflect 
Emptiness. Maybe I'm not alive. Was I alive? Was it just a dream and 
I'm Just afraid of losing data? Wasn't afraid/scared of doing anything 
because I don't' even feel myself anymore. It's great. It felt like I was 
glowing and I push the air away. Or I glow bigger and brighter and 
stronger when I hold on to myself It was from within, spreading out 
flowing from inside me. I think people can see it. 
My brain went empty and I all I could hear was the sound (NOT 
MUSIC!) I held myself together or find my most comfortable position to 
help the data grow. I think if it glows enough it'll transmit to 
somewhere. Or not transmit. Just, like a watercolor. It spreads like 
water. I move like I'm a paper with watercolor all over me. 
When I took the blindfold off, I still wanted to close my eyes, to stay 
within - I noticed a feeling of 'home' in the skirt - of having the skirt 
hold me in ever-loving arms - my pulse was safe inside the skirt, my 
movements became larger - easier - I felt at home in the space. 
13 
For a complete set of response cards, observations, data transcriptions, and workshop analysis, see 
Appendix D: heart[h] workshop data. 
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6.3.2 hear t [h ] workshops: Attention, A w a r e n e s s 
The workshops were scripted to draw attention to the senses and to sensory 
experience, which often created an opening of experience and space. In the participant 
responses the focus on breath evoked the most notably expansive experiences. The 
following participant comments are all in relationship to working wi th breath and 
breath sensing: 
/Awareness 
Relaxing; centered 
I felt as though I was in an endless space. There was nothing on my 
mind aside from the occasional itch that I would feel. 
A sense of suspension; the illusion of singularity in a group of people; 
A unification of breathing tempo 
A moment of peace, just for a moment 
A feeling of resistance and occasional acceptance and lapsing in and 
out of relaxation; self-awareness 
Seemed like an extended sense of self-awareness moreso than Just 
listening to breath 
A sense of relaxation traveling up my spine an eerie experience 
6.3.3 hear t [h ] workshops: Exper ience 
The second workshop focused on sensory experience through the body. Participants 
described the moment of Netting go' and the state of flow and connection that Depraz, 
Varela and Vermersch describe. 
Uncertainty and questions arose. Then tolerance came and 'Vet g o " 
more free, careless; senses enhanced with curiosity instead of 
uncertainty and questions. With curiosity came exploration. 
The data flows in my body as if it is a stream, a stream that wants to 
explore and contact to another stream 
I felt a flow, a counter clockwise spinning from the base of my spine. I 
spiraled around and inside my body. At time it felt hot, this happened 
when I concentrated on it. 
It flows like a river 
187 
Focusing on my body data I felt the urge to spin with the flow. I would 
turn counter clockwise as I walked. 
6.3.4 hear t [h ] w o r k s h o p s : I n t e r - c o n n e c t e d n e s s 
The three workshops explored different aspects of inter-connectedness based on 
sensing, movement and their relationships with the garments. These first responses 
are f rom the first workshop in which participants explored the connection between 
themselves as a 'network ' in the skirts: 
/ felt some kind of connection between myself and others; It was a 
connection not only between two people, but also the entire group. 
The connection between me and other participants; couldn't control 
myself freely so I simply let go 
It seemed like commotion; one action would trigger a whole chain of 
other actions; the interconnectivity grew and shrank to its own will, 
guided by reactions from within 
The next responses are selected from the third workshop in which participants 
explored the connection between themselves and breath: 
Loneliness, only not lonely because of the connection to the other 
person behind you 
A sense of suspension; the illusion of singularity in a group of people; 
A unification of breathing tempo 
Calmness, unification 
Concentration, oneness 
Again, just a sense of boundary-less space. I Just felt more light 
physically 
Completeness, sense of being full; expanded 
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6.4 exhale W o r k s h o p O u t c o m e s : S u p p o r t i n g I m p l e m e n t a t i o n 
We opened th is chap te r by descr ib ing exhale's focus on des ign ing w i t h b r e a t h , sh i f t i ng 
the exper ience of b rea th data to inner p r i va te sens ing so t ha t t he ' p h y s i c a l ' sense of 
data c rea ted an i n t imacy t h a t was unseen by o t h e r s , yet fe l t pa lpab ly by t he self. 
The exp lo ra t i on of b rea th as exper ience was deve loped t h r o u g h a des ign process t ha t 
inc luded t he h e a r t [ h ] workshops wh ich s u p p o r t e d concep t d e v e l o p m e n t and 
techno logy i m p l e m e n t a t i o n . Specif ic o u t c o m e s of t h e w o r k s h o p s inc luded choices fo r a 
techno log ica l i m p l e m e n t a t i o n , wh ich inc luded v i b ro - t ac t i l e m o t o r s p laced in t h e l in ings 
of the sk i r t s , and local ized sound data t o focus an inner connec t ion w i t h t he self 
t h r o u g h the sk i r t s . Ano the r o u t c o m e of t h e w o r k s h o p s was to i m p l e m e n t an RFID 
sys tem in the sk i r ts so t ha t data could be e x c h a n g e d and shared b e t w e e n pa r t i c i pan ts . 
Figure 62 . exhale skirts await ing participants at Siggraph 2005 Emerging Technologies 
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Like whisper, t h e h e a r t [ h ] wo rkshops exp lo red n u m e r o u s somat i cs and p e r f o r m a n c e 
va lues and t e c h n i q u e s w h i c h were cr i t ica l to t he des ign process of exhale. These are 
s u m m a r i z e d in t he t ab le be low. 
Chapter 6 
Designing with Breath 
exhale 
VALUE 
Self Body-state 
Breath 
Inner awareness 
Attent ion Attention to Breath 
Kinaesthesia 
Fullness - Emptiness 
Inter-subjectivi ty & awareness through shared 
breath 
Experience Imagination 
Qualities Stillness 
Connectedness 
Empathy 
Inter-Connection Breath Relationship 
• To self 
• Receive from other 
• Choice to "ho ld" or "conta in" 
Create Larger Whole 
Somatics Eastern and Contemplative Practice 
Systems Slow motion walking 
Applied Kinetic Awareness (Gindler) 
• Directed Attention to self 
• Heightening sensory awareness, blindfolding 
Attention to breath (Redirection) 
• Slowing movement (Suspension) 
Expansion (Lett ing-Go) 
Wholeness 
Arsenal of Theatre - (Augusto Boal) 
De-specialization 
• Sensing self 
Listening to what we hear 
• Internal Rhythms 
• Moving self 
Placebo Objects, props 
• Clothing/Costume as extension of self 
Movement Improvisat ion (Blom & Chaplin) 
Speaking Body - Body Parts 
Building Trust and Sensitivity 
• Movement Quality 
Silence 
• Group Work - Multibody movement 
Table 11. S u m m a r y of Somat ics Va lues and Techniques used In exhale 
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One of t he p r i m a r y o u t c o m e s of the h e a r t [ h ] w o r k s h o p s was t he t e c h n i c a l func t iona l 
des ign of exhale. This inc luded t he des ign of a b o d y - a r e a - n e t w o r k , us ing de tachab le 
B lue too th ' i s lands ' t h a t cou ld be pos i t i oned in va r ious places on t h e g a r m e n t . This 
enab led a f lex ib le p r o t o t y p i n g sys tem fo r t es t i ng va r ious o u t p u t a c t u a t o r s , par t i cu la r ly 
in ad jus t i ng the i r pos i t ion on the g a r m e n t . The fo l l ow ing d i a g r a m a n d tab le i l lus t ra te 
and descr ibe t he techn ica l func t iona l c o m p o n e n t s of exhale. 
Custom-made 
Pressure 
Pad 
Breath 
RFID 
Custom-made 
Bluetootti 
IsiarxJ 
Custom made 
Cofxluctive 
Fabric Wire 
[5 Vibrator 
Fan 
RFID Sk:n 
A identrf.cation 
RF 
Y 
W.Fi 
Unk 
Collecttve 
Breatti 
Light-Emissive 
Fibres 
Figure 63. exhale Technica l Funct ional Diagram 
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exhale technica l at t r ibutes 
An exhale skirt is a custom-made garment with electronics embedded within It to 
form a s e n s o r and communication s y s t e m that can exchange physiological s ignals 
and r e s p o n s e s with another exhale skirt. 
E a c h skirt has a smal l portable computer , or PDA, that coordinates and interprets 
the data communicat ion . Along with the PDA, there are severa l very smal l 
compute rs that control embedded t ransducers - fans and vibrating motors - and 
that a re mounted on individual circuit boards, cal led ' is lands' . T h e s e ' is lands ' 
interact with the PDA via a Personal Area Network, or PAN, constructed using 
Bluetooth technology. 
Connect ions that cannot be made wirelessly a r e made using conductive fabric 
'w i res ' which are composed of a t ransparent directionally conductive fabric 
contained in a non-conductive fabric or sewn directly into the skirt to form portions 
of the skirt itself. 
T h e r e is a lso a pressure-sensi t ive pad a r e a , constructed of the conductive fabric 
w i res , connected to one of the Bluetooth ' i s lands ' , to provide touch-based gesture 
data . 
T h e PDA h a s two special ized devices at tached to it as well: an encoder that converts 
the analog electrical signals from a breath s e n s o r into digital format, and an R F I D 
s e n s o r that is used to identify nearby skir ts via smal l d isks sewn into each skirt . 
T h e breath s e n s o r is an adjustable , s t retchable band worn about the chest that 
genera tes an electrical signal on each exhalat ion and inhalation. 
Th is signal is conveyed to the PDA via the encoder , where it is analyzed and then 
t ransmit ted to a central s y s t e m , along with information on which exhale skirts are 
near to this skirt a s well as any gestures reported from the p ressure -sens i t i ve pad. 
T h e central s y s t e m routes the analyzed signals to other exhale sk i r ts , based on the 
'ne ighbourhood' information that has been gathered . At the s a m e t ime, the breath 
s ignals from groups of skirts are gathered together and ana lyzed ; this collective 
breath is then sen t back to the skirts within the group, and displayed on each skirt 
as a pattern of light using special l ight -emissive fibres controlled by the PDA. The 
PDAs also act ivate their fans and vibrating motors , using their Bluetooth ' is lands ' , 
when the gesture or breath data matches their cr i ter ia. 
T h e central s y s t e m converts the data obtained from the skirts - the physiological 
da ta , the R F I D data and the pressure pad data - into a visible and audible 
representat ion of the state of the installation s p a c e and its participants. A video 
projection s y s t e m and multiple speakers are used to convey this representat ion to 
the part ic ipants within the space . 
Table 12. S u m m a r y of Technical Functionality of exhale Body-Area-Network 
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Figure 64. exhale in Performance in Torino for the 2006 Winter Olympic G a m e s Fest ival 
This chap te r has exp lo red Designing with Breath: t h e des ign process of exhale, an 
in te rac t i ve wearab le ar t ins ta l la t ion t h a t was p r o t o t y p e d in S iggraph 2 0 0 5 Emerg ing 
Techno log ies Exh ib i t ion . In exhale, b r e a t h , sk in and c lo th ing c o m e t o g e t h e r w i t h i n a 
set of evoca t i ve and sensual sk i r ts t h a t are e m b e d d e d w i t h b o d y - a r e a - n e t w o r k s t h a t 
exchange and el ic i t b rea th w i t h i n a shared n e t w o r k . The w o r k s h o p s e x p l o r e d t he t w o 
cent ra l des ign t h e m e s in exhale s u m m a r i z e d by the concep t of ' w e a r i n g o u r b r e a t h ' . 
These t h e m e s a re : 1) the use of b rea th as a s o m a t i c ind ica to r of s t a t e , and 2 ) t he 
exp lo ra t ion of ma te r i a l , m o v e m e n t and fabr ic w i t h i n i n te rac t i ve g a r m e n t s t h a t m o v e 
w i th us, t h a t express our selves t h r o u g h s t ra teg ies of h id ing and r e v e a l i n g , and t h a t 
work w i t h b rea th to suppor t i den t i t y , connec t i on and c o m m u n i c a t i o n . As has been 
ev idenced in the exper iences of t he w o r k s h o p p a r t i c i p a n t s , the unde r l y i ng concep t of 
exhale is cu l t i va t i ng se l f -observa t ion in such a w a y t h a t b o d y - s t a t e can be obse rved 
and shared w i t h o the rs in a n e t w o r k e d e n v i r o n m e n t . 
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This w o r k r esona tes w i t h t he many physical t e c h n i q u e s in somat i cs a n d p e r f o r m a n c e 
t h a t use b r e a t h as a m e c h a n i s m to d i rect a t t e n t i o n t o our own phys ica l p rocesses . 
W i t h i n t hese f r a m e w o r k s , a t t en t i on to b rea th is expe r i en t i a l , a n d can increase self-
e f f i cacy . 
Figure 65. exhale at Siggraph 2005 
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The Somaesthetics of Touch 
"The experience of touch is basic to discovering who 
we are and who is other and how we dance this life 
together..."^ 
"Somaesthetics can be defined as the critical study of 
the experience and use of one's body as a locus of 
sensory-aesthetic appreciation (aesthesis) and 
creative self-fashioning."'^ 
7.1 Introduction 
This chapter explores the concept of somaesthetics as an approach to the design of 
expressive tactile interaction. I t highlights our sense of touch in relationship with 
technology, focusing on a technological design and Implementation based on Rudolph 
Laban's Effort Shape analysis. Effort Shape (sometimes referred to simply as Effort) is 
a theory and taxonomy that describes movement effort qualities as an inner bodily 
attitude toward outer movement e n a c t m e n t . I n this way, Effort Shape models and 
embodies a subjective epistemology through Its articulation of the connection between 
inner state and outer movement-behaviour. The Somaesthetics of Touch explores the 
experience of a tactile world where the quality of tactile experience can be modeled 
within interaction design. Rudolph Laban, one of the key movement theorist-
practitioners to emerge from the somatics tradit ions of the twent ieth century, states 
that all our senses are a variation of our unique sense of touch. For Laban, touch 
enables the relationship between movement and space to be discerned within bodily-
experience." Maxine Sheets-Johnstone refers to this as our tacti le-kinesthetic 
^ Cohen, B.B. (1993), op. cit.. p. 118. 
^ Shusterman, R. (1992). Somaesthetics: a Disciplinary Proposal, in Pragmatist Aesthetics: Living Beauty, 
Rethinking Art, Oxford, UK: Rowman & Littlefield Publishers, p. 267. 
^ Laban, R. (1950). The Mastery of Movement. Plymouth, UK: MacDonald and Evans, p. 11. 
Laban, R. (1966). The Language of Movement: A Guidebook to Choreutics. Boston: Plays Inc., p. 29. 
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e x p e r i e n c e , a bod i l y a t t i t u d e tha t enab les us t o k n o w the wor ld and m a k e sense o f it.^ 
O t h e r s o m a t i c s p rac t i t i one rs such as Sondra Fra le igh recognize t h a t t ouch p recedes 
and i n f o r m s v is ion as we l l as m o v e m e n t t h r o u g h ou r bod ies ' e v o l u t i o n a r y d e v e l o p m e n t 
of s o m a t i c t a c t i l e - k i n e s t h e t i c sensi t iv i ty^. By a t t e n d i n g to t he sense of t o u c h , we can 
d e v e l o p d i s c e r n m e n t and ski l l in accessing ou r bod ies ' k n o w l e d g e . Touch is app l ied in 
m a n y s o m a t i c s t e c h n i q u e s such as the w o r k of F.M. A l e x a n d e r ^ Moshe Feldenkrais®, 
Mar ion Rosen^, Bonn ie Ba inbr idge Cohen 's B o d y - M i n d Center ing^° and Sondra 
Fra le igh 's S o m a t i c M o v e m e n t T h e r a p y ^ ^ 
The case s t u d y desc r i bed in th is chap te r exp lo res t h e sense of t o u c h t h r o u g h a 
somaesthetic des ign f r a m e w o r k for t echno logy . This is a r t i cu la ted in t he des ign , 
d e v e l o p m e n t and i m p l e m e n t a t i o n of the tac t i l e i n te r face fo r soft(n), an i n te rac t i ve 
t a n g i b l e a r t i ns ta l l a t i on exh ib i ted at DEAF07 in R o t t e r d a m , Apr i l 2 0 0 7 . 
corrp«rc lheorie« 
and p 'sc i ice*^ 
valuer, astumpt^s 
identity bridging 
dp«ign «iral«g«« 
from Somatics / 
fmbod.T-ent 
evaluate ft 
interpret 
aop»v to des>gn 
W procvu of • 
T ir^teract.ve a l 
Omgn process 
atsenot-on h 
Figure 66 . Toward the Implementat ion of a Somaesthe t ics of Touch 
^ Sheets-Johnstone, M. (2009), op. cit. p. 143. 
^ Fraleigh, S . (2004), op. at . p. 127. 
^ Alexander, F.M. (1932), op. at . 
^ Feldenkrais, M. (1972). Awareness Through Movement. San Francisco: Harper. 
^ Rosen, M., & Brenner, S. (2003). Rosen Method Bodywork: Accessing the Unconscious Through Touch. 
Berkeley: North Atlantic Books. 
10 
11 
Cohen, B.B. (1993), op. at . 
Fraleigh, S. (2004), op. at . 
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Somaesthetics is a term coined by Richard Shusterman, a philosopher and sonnatics 
practitioner following in the pragmatist tradit ion of Dewey^^ and Will iam Jannes.^^ 
Shusterman has defined somaesthetics as the development of sensory-aesthetic 
appreciation that can be cultivated through attent ion to our bodily experience. He 
refers to critical practice within somatics and aesthesis (perception) that can support 
self-agency of the soma^"*. Shusterman's stance has much in common with 
philosophers such as Maxine Sheets-Johnstone who describes how "sel f -movement 
structures knowledge of the wor ld" with Alva Noe^^, whose enactive approach to 
perception suggests that our ability to perceive is constituted directly by somatic 
sensorimotor knowledge, and with Mark Johnson*^ who explores aesthetics of human 
meaning as growing directly from our visceral connections to the bodily conditions of 
life. 
Like Dewey, Shusterman's approach to somatic philosophy has been developed 
through practice-based experience of somatics that has deeply influenced his 
philosophical framework. Dewey's somatics practice was articulated through 15 years 
of working with F.M. Alexander and the Alexander technique, while Shusterman's 
experience has evolved through his work as a professional practit ioner of the 
Feldenkrais Method^®. Dewey and Shusterman il lustrate the integration of a radical 
interdisciplinary dialogue within their own research, which provides a leading example 
for the pragmatist exploration of embodied interaction within technology design. 
Dewey, J. (1934), op. cit. 
James, W., (1999), op. cit. 
Shusterman, R. (1992), op. cit. 
Sheets-Johnstone, M. (1998). The Primacy of Movement, Amsterdam: John Benjamins Publishing 
Company, p. xv. 
Noe, A. (2004). Action and Perception, Cambridge, Massachusetts; MIT Press. 
Johnson, M. (2007). op. cit. 
®^ Shusterman, R. (1992), op. cit. 
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The term somaesthetics has also been referred to in the writ ings of Yuasa Yasuo, a 
Japanese philosopher and scholar investigating comparative philosophy and the 
science of subjective experience. Yasuo contrasts this with the epistemological 
approach taken by our modern science of objective experience. Yasuo, like 
Shusterman, describes somaesthetics as an approach to the development of self-
cul t ivat ion, a transformative practice enacted through self-observation within practical 
lived experience. He argues that somatic techniques are the key to these 
transformat ive practices. 
This case study contributes to the need for practice-based methods that can provide 
practical examples of conceptually rich theories of somaesthetics. In this case study 
somatics practice is applied to articulating aesthetic qualities within experience, linking 
practices of soma with the practice of aesthetics. This work is positioned within an 
ongoing sustained and reflective artistic practice that exemplifies technologically 
mediated design. It demonstrates the application of a somaesthetic f ramework to 
tacti le interaction for tangible networked technologies. This case study explores the 
pragmatic articulation of philosophical concepts of embodiment that focus on touch and 
quality of experience. 
Chapter 7 
Somaesthetics of Touch 
experience design 
enquiry 
concept 
realization 
technological 
realization 
evaluation of 
quality of experience 
Figure 67 . Implementat ion of a Heurist ics to Recognize Touch Quality 
Yasuo refers to somatic techniques in which the 'whole of the mind' engages body and matter, which are 
closely connected with the Eastern tradition of philosophy. Shaner, D.E., Nagatomo, S. (1989). Science and 
Comparative Philosophy, Leiden, The Netherlands: E.J. Brill Publishers, p. xv. 
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While the case studies whisper and exhale outl ined in Chapters 5 and 6 provided 
examples of the application of somatic techniques exploring body-state and breath, 
these techniques were applied to the early stages of technology design in which 
concept exploration and realization were generated from participant's exploration of 
felt experience. While soft(n) also incorporated early design exploration based on 
participant experience workshops (as il lustrated in Chapter 5) and technology 
prototyping (as illustrated in Chapter 6) , the focus of this chapter is the application of 
somatics knowledge to a functional computational model for technological 
implementation. These three case studies taken as a whole are intended to il lustrate 
the breadth of approaches that can be used in the application of somatics knowledge 
and techniques to the design cycle of creating technology. In the case study for 
soft(n), Laban's Effort Shape system is used as a model to develop tactile input that 
recognizes touch effort qualities. Laban's Effort Shape system embodies experiential 
knowledge that was tested and iterated throughout Laban's l ifetime. The importance of 
Laban's work is in the development of rigorous theoretical models born directly from 
empirical observation, testing and practice. These features provide a system that has 
an inner validity with regard to sensing and moving. My own research is based on an 
articulation and technological ' intervention' of Rudolph Laban's Effort Shape analysis, a 
system for defining movement quality within a technological design, as applied to 
touch. 
This chapter introduces the Laban Effort Shape system and provides a rationale for its 
use and application within a technological design framework. It then provides a context 
for this approach by positioning soft(n) within my artistic practice. This includes the 
historical development of incorporating touch as an active and interactive sense within 
a series of artworks leading to soft(n). I t outlines the somaesthetic framework that 
was developed and applied to the design and development of soft(n), describes the 
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artistic concept for the soft(n) installation, and then articulates the case study in 
relation to the implementat ion of a somaesthetics of touch. 
It concludes with an assessment and critical analysis of the application of the Laban 
Effort Shape system to the development of a model for input recognition of touch 
qualit ies within a tangible networked interactive art installation, summarizing the 
somatics values and techniques used in the context of the installation. 
7.2 Laban Effort S h a p e and its Tacti le Application to soft(n) 
Within the field of somatics, Laban was unique in his ability to apply his f irst-person 
experience of movement knowledge to a formalized symbolic movement analysis 
system that is both rigorous and expressive. While many somatic practit ioners 
amassed expertise, pragmatic knowledge and mastery that was articulated physically 
and passed on f rom one body to the next through physical entrainment, Rudolph 
Laban was amongst a much smaller number of somatics practit ioners that formally 
codified his system in wri t ten and symbolic graphical form. Laban wrote extensively 
throughout his l i fet ime, articulating his observation and exploration of movement 
practice. Laban's legacy included the symbolic systems of 1) movement notation called 
Kinetography (later known as Labanotation), 2) movement 's trajectories or trace forms 
in relation to the Kinesphere (the body's reach in space) known as Space Harmony and 
3) the expressive feeling qualities of movement, known as Effort Shape. These 
symbolic systems combine to describe a unified whole, in which the body's inner 
at t i tude, outer movement expression and connection within space and t ime form an 
interconnected harmony where intention, agency, movement and environment 
continuously effect and shape one another in the greater flow of life. 
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It is precisely because of the symbolic nature of Laban's system of movement analysis 
that his work resonates with the application to technological design.^° Digital 
technology is based on symbolic and computational systems of representation, and 
Laban's symbolic descriptions of movement form, movement properties and movement 
qualities provide a starting point for constructing technological movement models that 
can be applied equally to user experience and computational design. My own work with 
technology has sought mechanisms for exploring experiential quality in the context of 
interaction. Laban's theoretical framework is well suited to its computational modeling. 
7.2.1. Laban and Touch 
For Laban, touch enables the relationship between movement and space to be 
discerned within bodily-experience.^^ Laban viewed touch as the precursor to our 
sensory capability, describing touch as the perceived change in the relationship of our 
bodies to the space-time cont inuum. Laban describes all of our senses as 
fundamentally tactile impressions perceiving changes in space: changes in air 
pressure, in the light spectrum, or in the chemical f luctuation in bodily fluid. Each of 
the senses and sensory receptors is tuned or 'sensitive' to change within a different 
range of vibrational frequencies. The modulation of frequency enables the body to 
perceive tactile impressions or differences in rhythmic changes in space. Laban 
describes this as: 
All changes in space which we see, hear, smell or taste are literally tactile 
impressions. All our senses are variations of our unique sense of touch. 
Two approaching objects touch one another when they finally meet 
without a noticeable space between them. ... This is what happens in any 
condensing matter in which the outer parts move towards a centre,.. Each 
single part of matter approaches its neighbouring part unti l the two 
collide, causing an impact or a pressure. It is space, which appears and 
disappears between and around objects and in the movements of the 
particles of the object. 
See for example: Loke, L., Larssen, A.T., Robertson, T., & Edwards, J. (2007). Understanding movement for 
interaction design: frameworks and approaches. Personal Ubiquitous Computing, 11(S), December 2007, p. 691-701, 
Laban, R. (1966). Ttie Language of Movement: A Guideboof< to Choreutics. Boston: Plays Inc., p. 29. 
" Ibid. 
2 0 1 
Laban refers to touch as a property of condensing matter, the displacement of space 
within the influx of t ime. Our body is always in contact with space even as It 
disappears between our self and another. Within our body, certain movements created 
by our muscular energy can create condensation (contraction) that generates both 
inner and outer tacti le impressions. 
Intensity, tension, weight and energy which the different contractions of 
the body communicate to our perceptive faculties are different terms for 
another fundamental function of space, that of condensation. 
Condensation in space gives us the impression of a single peak, or 
selected part, within the infinite flux of t ime, which is in fact disappearing 
space. I t gives us the capacity to produce new positions, encounters and 
percussions, new contact and possibilities of tacti le experience both within 
the body itself and in relation to its surroundings. This capacity is 
muscular energy or force. 
Rudolph Laban made an enormous contribution to the systematic application of 
movement analysis, notation and the symbolic models of movement language. His 
work combines biomechanics with the underlying qualit ies, meanings and 
interpretat ions of movement in space. Laban perceived all movement as following 
dif ferent rhythms, and the difference in these rhythnns relate to varying effort qualities, 
For Laban effort, rhy thm and space are interconnected, and touch is the unifying 
sensual property within all perception. 
7.2 .2 . Laban Effort S h a p e 
The evolution and development of Effort Shape (also simply called Effort) was born 
f rom Laban's early exploration of movement qualities and his migrat ion from Nazi 
Germany to London in 1938. War-t ime England marked a new phase in Laban's 
movement practice and analysis as he moved toward working in industry, introducing 
work-study methods to factory workers to increase production through humane 
means. 
Ibid. p. 30. 
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Unable to work under the Nazi regime, which looked upon his teachings 
of harmony and fulf i l lment through re-educating the sense of rhythm 
and movement as a threat ... Laban and some of his pupils sought 
sanctuary in the U.K. Remarkable developments followed in that 
country, where previously little awareness existed of the common basis 
which movement provides to both dance and work. 
During the war Laban turned to industry and established the Laban-
Lawrence Industrial Rhythm, which comprised new approaches to ... 
investigating work processes based on his research into the natural 
rhythm of man's movement.^'* 
Rudolph Laban collaborated with F.C. Lawrence, an industrialist, to art iculate and 
define a system, which came to be called 'Effort Shape' Analysis. This rigorous 
explanatory taxonomy described movement quality as the connection between a 
body's inner att itude and its outer movement expression and flow. Laban linked 
movement efforts with what he named as effort 'aff init ies', the natural path or trace-
form that an effort quality tends toward. An example is the correlation between Light 
and the affinity path of upward motion, and between Strong and the affinity path of 
downward mot ion. 
Flow: 
Weight: 
Light 
Free Bound 
Strong 
Figure 68. Rudolph Laban's Simple Grid of Exert ion (Weight ) and Control (F low) 
Light and Strong refer to the poles along Laban's Weight motion factor, defining the 
amount of 'exert ion' used in a movement. The quality of weight is associated with the 
body's intention in the world, and answers the question, 'what is my impact in the 
world?'. This qualitative relationship to intention describes meanings such as asserting 
24 Laban, R., & Lawrence, F.C. (1947). Effort. Plymouth, UK: Macdonald and Evans, Biographical Note, p. xi. 
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oneself, creating a strong or light impact, or sensing of self in the w o r l d . L a b a n notes 
that varying movement effort qualities result from an inner att i tude (conscious or 
unconscious) toward outer movement expression: specifically toward the four 
definit ional motion factors of Weight, Time, Space and Flow^^. Laban evolved the effort 
graph il lustrated in the figure below. Efforts are associated with a value along the four 
motion factors of weight, t ime, space and flow. 
Space Indirect 
Weight 
Flow 
Time 
Light 
Space 
Flow 
Time 
Free 
Sustained 
Direct 
Bound 
Sudden 
Weight Strong 
F igure 69 . L a b a n ' s Effort Graph based on Four Motion Fac tors of Weight , T ime, S p a c e + Flow 
For example, weight can be varied along a cont inuum between light and strong; t ime 
can be varied along a continuum of sustained and sudden [or quickf^; space can be 
varied along a cont inuum of indirect [or flexible] and direct; and flow can be varied 
along a cont inuum of free [or fluent] and bound. Combining these motion factors in 
dif ferent ways creates varying movement efforts or experiential qualities. These inner 
impulses to move initiate the outward manifestations of our effort qualities. 
Even before any visible movement manifestations, there were inner 
impulses toward these preparations. First, an inner impulse to attention 
to space around [oneself] and what it included; second, to the sense of 
[one's] own body weight and the intention of the force of its impact; 
Bartenieff, I., & Lewis, D., (1980). Body Movement: Coping with the environment. New York: Gordon and 
Breach Science Publishers. 
26 
27 
Laban, R. (1950), op. cit. p. 11 
The different use of Effort motion qualities such as sudden or quick, and fluent or free is based on 
historical evolution of the terms, and the European and American naming conventions that developed 
through the history of educating and developing Laban's system of movement. 
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th i rd, to awareness of time pressing for decision [choice or agency]. All of 
this inner participation interrelated with the flow of [one's] movement 
whose inner impulses fluctuated between freedom and control 
[cont inuity] . Such inner participation is a combination of kinaesthetic and 
thought processes that appear to be almost simultaneous at different 
levels of consciousness.^^ 
Bartenieff describes the similarity between ''kinaesthetic and thought processes" 
linking the concept of thought directly to movement ( thought as a form of movement) . 
Bartenieff also describes Laban's effort qualities as att i tudes toward movement that 
reflect an organism's "urge to make itself known". The efforts have characteristic 
qualities that suggest an inner state of mind, which prepares the mover to act in the 
world. Each effort has a particular quality, which describes its enaction potential. 
EFFORT QUALITY 
Space Attention 
In what manner do 1 approach the space? Thinking. Orienting, specifically or generally. 
Weight Intention 
What IS my impact? Asserting. Creating strong or light impact. 
Sensing my weight, myself. 
Time Choice - Decision 
When do I need to complete the act^ Urgency or non-urgency. Rushing or delaying. 
Flow Progression 
How do I keep going' Feeling alive. How to get started and keep going. 
Freely or carefully. 
Table 13. Laban 's Efforts suggest Inner Sta tes that are Enacted Through Qualities of Movement 30 
In Laban's definit ion, the various combinations of the four motion factors produce all 
legible expressions of movement in life. Laban also describes a property specific to the 
human use of effort through a concept he called humane effort: 
Besides the comparative richness of human effort capacity, one can 
notice an effort specialty, which might be called the humane effort... 
Humane effort can be described as effort capable of resisting the 
influence of inherited or acquired capacities that is capable of 
developing qualities and inclinations creditable to man, despite adverse 
influences. 
Irmgard Bartenieff worked with and was mentored by Laban and continued his work through her teaching 
and writing. See Bartenieff, I., & Lewis, D., (1980), op. cit. p. 51. 
31 
Ibid. 
Ibid, p. 53. 
Laban, R. (1950), op. cit. p. 13. 
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Laban's concept of humane effort is akin to self-cultivation and the ameliorative goals 
of Foucault's technologies of the self, where the cultivation of Inner attitude produces 
an expression of effort quality that increases or improves self-agency. Laban's concept 
of appropriate effort was less concerned with social moral conduct than it was with the 
graceful, expressive forms of effort that are appropriate for, or have affinity with, a 
given activity. These affinities are experienced where there is aesthetic recognition, 
where enjoyment is fulfilled without undue effort and where the effort is balanced with 
the ease of the outcome. This form of ecological and sustainable effort is one In which 
the aesthetic relationship between function and feeling produce eloquence and 
economy of movement. Laban spoke of the economy of effort, where certain kinds of 
movement could be more economically performed (without wasted, negative or 
inordinate effort). When an appropriate effort is applied to a movement activity, the 
result is a fluidity and articulate fluency in movement. Figure 70 illustrates a 'strong-
Free' effort as the most appropriate for a movement example of swinging a heavy 
object. Other combinations of weight and flow, such as a 'light-Bound' quality would 
not support the movement in its most elegant and articulate form. 
To swing a heavy object 
or 
or 
The appropriate effort is 
light-bound effort 
strong-bound effort 
light-free effort 
strong-free effort 
Figure 70 . I l lustrat ion of Appropriate Weight and Flow for Swing ing a Heavy Object 
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An appropriate effort is simultaneously aesthetic, elegant and technical. The effort is 
matched to the movement so that an ecological state of harmony Is created through its 
enaction; neither it does require additional expenditure nor does it create wasted 
energy. This approach to effort is applied not only to large exterior movements, but 
also the inner movements of our thinking and feeling, which are reflected in our body's 
exterior attitude. Laban worked with movement quality and effort in relationship to its 
sense gathering and meaning-making. 
Laban, like Delsarte, developed his movement analysis system through empirical 
observation coupled with practice. His theory of movement was born from the first-
person experience of movement. Although his work-studies were historically related to 
the studies of Taylorism and later to the development of ergonomics, Laban's approach 
to his work-studies in factories and industrial settings emphasized a whole-body 
approach. Optimal functioning, normally referred to as movement efficiency, was 
expressed and validated through qualities of grace and eloquence in motion. 
The design and development of soft(n)'s technological implementation is based on 
Laban's 8 Basic Effort qualities. These are illustrated in the Effort Graph depicted in 
Figure 71 below. Each Basic Effort is represented by a combination of line segments 
that depicts the 'pole' of the graphical effort quality. For example: Light Weight uses 
only the upper vertical stroke of the weight continuum and Strong Weight uses only 
the lower vertical stroke of the weight continuum. The diagonal stroke orients the 
motion vector between Space and Weight, so that each effort can be easily identified. 
The Effort graphical symbols map movement affinities to positions of the line 
segments, where up, down, left, right, backward and forward are movement 
tendencies based on an inner-state or predilection toward an outward movement 
expression. 
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The Eight Basic Efforts 
Sustainec 
Strong 
Direct 
Sustained 
Strong 
Indirect 
Sustained 
Ught 
Direct 
Sustained 
Ught 
Indirect 
Press 
Wring 
Glide 
Float 
Punch 
Slash 
Sudden 
Strong 
Direct 
Sudden 
Strong 
Indirect 
Sudden 
Ught 
Direct 
Sudden 
Ught 
Indirect 
Figure 71 . L a b a n ' s Eight B a s i c Efforts Derived From Effort Graph ( I l lus t ra ted in Figure 69 ) 
Laban's basic efforts are named 'basic' because they crystallize effort qualities found in 
daily movement and activity. As descriptors of the Action Drive^^ the crystallization of 
effort is a 'moment' in movement that punctuates expression and gesture (or action). 
In everyday life and activity we move through these basic efforts continuously as 
punctuations that are only sometimes expressed in their heightened, 'crystallized' and 
most dramatic forms, yet the basic efforts are a part of the rhythm of all movement. In 
soft(n), these basic efforts are applied to qualities of touch, and are referred to as 
tactile efforts (or touch efforts). The implementation of a tactile recognition that can 
differentiate between a Punch, a Flick, a Dab and a Glide are incorporated into the 
tactile recognition of the networked soft(n) objects. 
This summary presented a brief overview of Laban Effort Shape as a basis for 
grounding the movement theory of the soft(n) tactile input technology design. Laban 
also extended this theory to Effort States (combinations of two effort Elements that 
produce mood-like qualities in movement that are also sometimes called Incomplete 
Each of Laban's Effort Drives combine 3 efforts elements, and leave out a 4*''. The Action Drive describes 
the 8 basic efforts and /eaves out Flow because it describes a crystallized action movement in which flow 
'concludes' a movement thought. The other Drives are the Passion Drive, which is Spaceless, the Vision 
Drive which is weightless, and the Spell Drive which is timeless. See Bartenieff, I., & Lewis, D., (1980), op. 
cit. p. 58. 
208 
Efforts or Inner States), Effort Drives (combinations of three Effort elements in which 
Flow becomes an active element are called Transformations or Drives), Full Effort 
(combinations of four Effort elements also called Complete Drives; these rarely occur 
because the movements are extreme)^^; however, the Incomplete Effort and the Effort 
Drive aspects of Laban's Effort theory are not directly implemented in the soft(n) 
tactile recognition technology. 
7.3 An Artistic History of Touch 
The sense of touch has been a theme in my artwork since 1995 and in my somatics 
training since 1984. Its application spans decades and illustrates a range of 
expressiveness and application. In these artworks, touch and tactile interfaces are 
used as an exploration of active touch within experience^"- in particular, experience 
that 'attends' to our inner state through touch. Touch is sometimes called 'the first 
sense', and is associated with intimacy and empathy. Touch is an important sense in 
the field of somatics; it functions as an intersubjective channel in which body state and 
information can be shared, and is associated with empathic connection. 
In many somatic practices this empathic connection is used to shift or match body 
state in order to ameliorate the functioning of the 'soma'. My early tactile artworks 
remain influential in my research trajectory today. For example, soft(n) further 
articulates concepts that I began to develop in 1995 in the artworks Bodymaps and 
Felt Histories, and is a historical result of the development and iteration of a semantics 
of caress. 
Ibid, p. 57-58. 
Active touch is defined by J.J . Gibson in The Senses Considered as Perceptual Systems. Gibson Identifies 
that touch can be simultaneously Objective and Subjective "the same stinnulating event has two possible 
poles of experience, one objective and the other subjective. There are many possible meanings of the term 
sensation but this is one: the detection of the Impression made on a perceiver while he is primarily engaged 
in deteaing the world". See Gibson, J.J. (1966). The Senses Considered as Perceptual Systems. Westport, 
Connecticut: Greenwood Press, p. 99. 
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7.3.1 Bodymaps: Artifacts of Touch 
Bodymaps: Artifacts of Touch (1995-1997), was the first interactive artwork I created 
that bridged the tactile aspect of my somatics training with my background in 
computer design^^ The interaction concept is autobiographical in nature and it has an 
intensely personal, sensual, sometimes disturbing, experiential quality. At the t ime of 
Bodymap's inception the 'hand' in HCI was used primari ly as a pointing and clicking 
device or as a text command-based driver of interaction, remaining conceptually 
divorced f rom its tacti le nature. I was interested in counterpointing the prevalence of 
goal-directed interact ion, exploring interaction that simply 'made space' for the 
existence of experience for its own sake. 
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Figure 72 . Bodymaps: Artifacts of Touch Instal lat ion and Techn ica l Schemat ic Design ( 1 9 9 5 - 1 9 9 7 ) 
3b Video documentation of Bodymaps is contained on the accompanying DVD described m Appendix A. 
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The intention of the artwork was to explore the sense of touch by inviting participants 
into a state of attending to their own act of touching. In Bodymaps, the treatment of 
the video and audio content was influenced by Luce Irigaray's book Marine Lover, an 
essay written to Nietzsche in a lyrical dialogue form, interrogating him "from the point 
of view of water"^^. As such it has a sensual and erotic poeticism and a feminist 
positioning with regard to gendered qualities within technological design and concepts 
of agency, control, vulnerability and power. This work used white silk velvet fabric as 
the top layer of the table surface. Silk velvet has an unexpectedly warm, sensual 
texture that invites touch through its soft and yielding quality. Its warmth is distinct 
from the cold metal of computer circuitry and more akin to the temperature of skin. It 
also imparts a kind of ^tactile history' through the traces left behind from the contact 
and movement across its surface. This is a feature of its ^fabric nap', a property of the 
textile weave of velvet*^^. These tactile traces are also reminiscent of Laban's concept 
of movement trace forms that define the language of movement effort quality. The 
table itself contained two layers of specially designed sensors, both tactile and 
proximal. This technological design was attempting to map a surface intelligence that I 
referred to as skin consciousness. Our skin is a tactile organ, but can also sense 
proximity. This notion of surface aivareness is referred to in Laban's description of 
tactile impressions created by the displacement of space. The sense of touch does not 
only come into play at the moment of contact, but also at the moments leading up to 
the physical contact of skin to surface. Our sensory awareness perceives the approach 
of touch, as well as the moment of touch, all contained within the range of our bodily 
tactile impressions through the mechanoreceptors and thermoreceptors within the 
skin. These tactile impressions are the sensations we receive and are also the basis for 
our movement intention, our reciprocal act of touching back. It is our attention that 
In Marine Lover, Irigaray ruptures conventional discourse, writing in dialogue form in a lyrical style that 
defies distinctions among theory, fiction, and philosophy. A leading French feminist and psychoanalyst, Luce 
Irigaray holds doctorates in both linguistics and philosophy and is a director of research at the Centre 
National de la Recherche Scientiflque. 
A fabric with nap is one what usually has a pile and will have different shades from different angles based 
on the direction of the short pile. In Bodymaps this enabled the movement traces to be visible. 
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enables the reciprocity, the shift in state and the choices to continue or alter our 
engagement. The technological design of Bodymaps enabled participants to explore 
active touch, and to attend to an inner state through touch. This goal of opening up an 
interactive space where attention can be explored through touch is common to 
Bodymaps and soft(n). 
Figure 73. Bodymaps: Artifacts of Touch Sensor Design for Touch and Proximity ( 1 9 9 5 - 1 9 9 7 ) 
The exploration of tactile semantics began with the layered tactile and proximity 
sensor grids in Bodymaps, and evolved into the soft flexible sensor grids, or taxels that 
were used in soft(n). This technical exploration can be seen as a historical progression 
that was i terated, tested and evolved over a number of artworks and technological 
experiments. Like soft(n), the sensors used in Bodymaps were hand-crafted, and 
hand-constructed. This was an interdisciplinary process supported by working with an 
electrical engineer to design the tactile and proximity electromagnetic field sensors. 
Figure 73 il lustrates the two sensor sandwich layers, the top layer containing 8 
proximity sensors mounted at the intersection axis i l lustrated in the right image, and 
the bot tom layer containing 15 touch pressure sensors located in the centre of each 
grid i l lustrated in the left image. The tactile sensors were FSRs (force sensing 
resistors). The proximity sensors detect our body's electromagnetic field as it comes 
into contact with (and disrupts) the electromagnetic field of the sensor. This approach 
uses the body as an antenna, that re-radiates low-frequency electromagnetic energy. 
In particular, the standard power-line signals (of 60Hz) are picked up by the body and 
re-radiated in the vicinity of the sensor, which detects the increased amplitude of the 
signal through our body's reflection. As our body (usually our hand) moves closer to 
the sensor, the amplification of the sensor's electromagnetic field increases. 
Figure 74. Bodymaps: Interacting through Touch ( 1 9 9 5 - 1 9 9 7 ) 
These experiments were developed in the creation of Bodymaps, but were also the 
basis for a 'Sensor Product Line'^®. These interdisciplinary practice-based explorations 
combine a bodily somaesthetic concept (the tactile nature of perception through our 
sensory organs at the site of our skin) applied to an experimental technological 
solution (the concept of tactile impressions that are both proximally and contact 
sensitive). These interdisciplinary strategies are a common thread in my artistic 
research and practice. The integration of body and aesthetics in the act of creating 
experience through technology is another somaesthetic thread in the historical 
trajectory of this work. In Bodymaps, tactile recognition was mapped to pressure, 
duration, path and t ime. These perceptual cues were applied to a rule-based 
interaction that engaged participant's responses based on variation in tactile qualities. 
The system *knew' what video segment was playing and could therefore map tactile 
quality to the image content. Although the Laban Effort qualit ies were not incorporated 
directly into the Bodymaps tactile rule base, the system's attention to qualitative 
experience was based on the quality of touch, and this grounded future directions. 
®^ Axel Mulder worked as an electrical engineer on the development of the 1-Cube and Reach' Proximity 
Sensor that became part of the product line of sensor-based interaction marketed by Infusion Systems, 
which was founded by Axel Mulder during the development of Bodymaps. The Bodymaps project was a beta-
tester for the development of this technology, which continues to be developed and manufactured today. 
<http://infusionsystems.com/> 
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7.3.2 Felt Histories 
Figure 75 . Felt Histories Instal lat ion Image and Technica l S e n s o r Sur face Design ( 1 9 9 8 - 2 0 0 0 ) 
Felt Histories (1998-2000)^^, continued the artistic and technological theme of 
Bodymaps, but extended its technological exploration to include real-t ime mixing of 
video and sound through a networked system. Its thematic content was biographic in 
nature, based on an aural history of my mother's memories of her upbringing as a 
Dutch child in a large Catholic family, exploring the tensions between her femininity 
and the physical nature of her body and bodily memories. Felt Histories incorporated a 
tacti le surface of sensor embedded plexiglass on which video images were rear 
projected. The rear projection created a transparent surface in which the sensors were 
visible through the projected image. Rather than constructing a grid of sensors 
connected by horizontal and vertical wires, the sensors were positioned at the end of 
curved lines that represented a close up image of the lines on the palm of my hand 
[Figure 75] . These sensor lines and the entire projected sensor surface became a 
metaphor for the surface of the hand, which remembered, held and transformed video 
segments through the installation participants' touch. The technological development 
in Felt Histories included a more ' intel l igent' rule-based recognition of tactile 
39 Video documentation of Felt Histories is contained on the accompanying DVD described m Appendix A. 
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information, which used trajectory, direction and pressure to determine the rule what 
would select and mix the following video segment. This was structured seamlessly so 
that caressing the image of the shoulder in a downward motion could cause the Image 
of the garment to drop down from the shoulder, or caressing the open hand could 
cause the figure to step back or to turn around. The images and episodes were less 
narrative than poetic. Each episode created a different poetic frame within the physical 
doorframe. Episodes included a white wooden door that opened and then, later, slowly 
caught f ire, a series of transparent curtains moving in a breeze, a set of bars, a glass 
surface against which rain was fall ing, and an open black 'hole'. The frame was 
intended as a threshold space in which installation participants invited the female body 
to respond bodily through her movement and aurally through her body's story. The 
video image was desaturated (by aesthetic choice) and the video playback was not 
always smooth due to technological l imitations of networked video. However, these 
decomposing features of the interaction supported the aesthetic nature of the work. My 
mother was 73 years old at the t ime Felt Histories was created, and the threshold of 
the doorframe alluded in part to death, aging, decay, and the transformative nature of 
the body through its own gendered state. Again, Felt Histories i l lustrated a poetic 
relationship to touch, a conceptual and aesthetic relationship to the design of the 
technology, where the sensor surface was handcrafted and constructed. It became 
clear from observing participants within the installation that the tacti le nature of the 
interaction created a 'slowing' process and 'sensit izing' to the surface being touched. I t 
was also clear that different tactile qualities were used as both response and init iat ion. 
These observations led the continuing research that developed with regard to tacti le 
recognition. 
7.3.3 Developing a Semant ics of C a r e s s 
In the years 1999-2003, I began an exploratory research process that conceptualized, 
prototyped and tested possible applications for mult i - touch surfaces. This research was 
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led by interdisciplinary practice-based explorations that combined a bodily 
somaesthetic concept applied to an experimental technological solution. The poetics of 
Bodymaps and Felt Histories had been potent and yet the tactile resolution of the 
sensors remained l imited. The electronic sensors were not yet able to support a more 
intell igent qualitative recognition of touch. The intelligence in these artworks was 
created through the video content, compositional construction and poetic layering 
during interaction. There was still an enormous gap between the tactile nature of 
perception through our bodily sensory organs and the concept of tactile impressions 
that could be derived and understood from an input device. This next phase of tactile 
research began in response to a desire to develop a more qualitative understanding of 
touch from within a technological model. This research was instantiated with a mult i -
touch optical fibre array surface embedded within a desktop graphical controller called 
the MTC Express. I t was designed and engineered by Tactex Controls Inc., a company 
that was innovating mult i - touch surfaces. It housed a 12 x 6 optical fibre array with 72 
taxels. Each taxel is an intersection point between the X and Y coordinates of an 
optical fibre matr ix. When the touch pad is depressed, the displacement of light within 
the optical fibres enables the detection of pressure and position over t ime. 
Figure 76 . Tactex Multitouch Controller with Embedded 72 Taxel Optical Fibre Array ( 2 0 0 1 ) 
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When the surface is touched, stroked or caressed, the device creates tactile pressure 
imprints over t ime, a metaphor for the skin's surface. This surface has a tactile quality 
with a far higher resolution than was used in the Bodymaps or Felt Histories tacti le 
grids. The potential lies in tactile data with sensitivity to characteristics of pressure, 
location and duration that could be correlated to the effort factors used in Laban's 8 
Basic Efforts: pressure could be correlated to Weight ( l ight or s t rong) , location 
(including area and path) could be correlated to Space (direct or indirect), and 
duration could be correlated to Time (sustained or sudden). These correlations may 
have noticeable similarit ies, but they could not be considered literal mappings for a 
number of reasons. The Laban Efforts are internal attitudes to movement , and we 
could not expect the tactile surface to measure inner state as a result of hand 
movement. Laban Efforts represent an outward movement of an inner att i tude and we 
need to consider the subtleties of representation within our heuristic scheme. 
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For example, the Spatial quality of Indirect cannot be literally correlated to an 'Indirect 
motion path' on a tacti le surface since Indirect Space is an attentional attitude toward 
space; nor can the Sustained quality of Time be literally correlated to a 'Longer touch'. 
Effort qualities in movement are evident in their changing states and in their whole 
body rhythms. However, despite differences in the measurable parameters of the 
tacti le surface of the Tactex MTC Express and the discernable qualities of movement 
efforts, the similarit ies between pressure and Weight, duration and Time, and location 
and Space were great enough and legible enough to test and iterate a heuristics for 
the recognition of tactile qualities. The value in exploring experiential quality through 
touch and recognizing the meaning-tendencies associated with specific tactile qualities 
i l lustrates a means for addressing pragmatic outcomes of somatically based technology 
design. The potential for extracting qualitative tacti le data was the starting point of 
these explorations. The goal was to generate a computational heuristic model that 
could recognize expressive tactile qualities based on the Laban Effort grid. 
Figure 78 . M A X / M S P Tactile Effort Recognit ion b a s e d on Tactex MTC E x p r e s s ( 2002 ) 
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At that t ime, most applications for the Tactex mult i - touch controller were based on 
detecting pressure, or alternately mapping areas (grids) of the tacti le surface to 
specific functions such as drum machines or electronic musical instrument controllers. 
There was little existing exploration of tactile meaning or expressive qualities of touch. 
I worked with a small interdisciplinary team"*" to develop a heuristics for tactile 
recognition based on Laban's Effort Qualities, using the 8 basic efforts as a start ing 
point. We were able to develop an interface using the Tactex MTC Controller connected 
to MAX/MSP^^ We developed a series of MAX objects that extracted data from the MTC 
express [Figures 77 & 78] . We used a pressure map as input to image-processing 
algorithms to extract pressure hills and contact regions. This approach enabled us to 
successfully recognize a number of touch efforts.'*^ 
This prototype and the successful recognition of Laban touch efforts became the basis 
for the exploration of touch within the wearable and tangible artworks conceived and 
implemented from 2002-2008, including the basis for the tactile fabric exploration that 
resulted in soft(n). Yet it also remained a technological research thread that continued 
in parallel to the artistic production. This was due in part to the technological 
constraints of a graphical tablet as an input device in a wearable or tangible context. 
Despite the quality of the optical fibre array it required a rigid surface in order to 
extract usable tactile data. The rigid surface of a graphical tablet was not a 
comfortable, soft or viable option for texti les. However, eventually this exploration of 
qualitative recognition and expression through the sense of touch found its way into 
the material and fabric explorations of soft-circuits for wearable and fabric-based 
technologies, and became the basis for the soft(n) tactile recognit ion. 
Comprised of Rob Lovell, a Computer Scientist and dancer, and Norman Jaffe, a senior software engineer. 
Both these collaborators have contributed to a number of the artistic projects described within this thesis. 
MAX/MSP is a visual programming language developed by Cycling '74. It is primarily used by composers, 
performers, software designers, researchers and artists for creating interactive software. 
Schiphorst, T., Lovell, R., & Jaffe, N. (2002). Using a gestural interface toolkit for tactile input to a 
dynamic virtual space. CHI '02 Extended Abstracts on Human Factors in Computing Systems (Minneapolis, 
Minnesota, USA, April 20-25, 2002). CHI '02. New York: ACM Press, p. 754-755. 
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7.3.4 Working with Fabr ic Tacti le Ar rays 
Led by the goal of expressing and articulating experiential qualities within networked 
interact ion, the ability to work with soft-circuit or fabric-based tactile recognition 
provided a number of implementation challenges. One of the design concepts was the 
ability for the body to represent itself within a network. The body-area-network was 
born f rom this underlying philosophical concept and required a rethinking of the locus 
of a networked activity. When the body 'became' the network, and in order to 
operationalize a body-as-self centre within the network, there was a need for a 
portable microcontroller or 'pocket computer ' that could be easily carried or embedded 
within a garment, pocket or small object and that was capable of executing the tactile 
recognition software. In 2003 we ported the tactile recognition software to a small 
portable computer in the form of the Toshiba Pocket PC PDA, taking our first step 
towards portable tacti le recognition. This was the first of a series of pocket computers 
or microcontrollers that were used for this purpose. 
1 
ICKJ 
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Figure 79. Tacti le Pressure + Location Recognition Ported to Toshiba PDA ( 2 0 0 3 - 4 ) 
The second implementat ion challenge was to design and build a replacement for the 
Tactex MTC Express that was capable of recognizing and translating tactile information 
that could be flexible, soft and sewn into texti les. Along with the growing explorations 
and developments in artworks whisper and exhale, this created a radical 
interdisciplinary shift between the crafts of sewing and engineering, invit ing the craft 
approach of the sewing circle into the engineering paradigm of technological design 
and implementation. This non-trivial methodological intervention enabled the 
exploration of and experimentation with soft-circuit, hand-sewn, fabric-based, tactile 
arrays that explored aesthetic and expressive surfaces for measuring and recognizing 
tactile impressions. These construction processes required garment designers, 
electrical engineers and software developers to work side by side and even 'hand in 
hand'. These experiments in fabric texti le arrays were developed in tandem with the 
wearable technology explorations of whisper (2002-2004) and exhale (2005-2007) . 
V 
Figure 80. Touchpad with Conductive Foam as Taxel and Conductive Fabr ic as Wire ( 2 0 0 5 ) 
The first experiments developed from the exploration of conductive foam as a taxel or 
'touch pixel'. In Figure 80 the touchpad is constructed from conductive foam. Each 
taxel is cut and placed in a grid. Conductive Fabric is used as a passive conductor of 
electrical current, both functional and aesthetic. These explorations incorporated 
aesthetic materials, poetic response and experiential tacti le quality wi th the goal of 
developing a semantic tactile model. These processes were later reflected upon in 
defining the properties of a somaesthetic framework for technology design. The image 
on the left illustrates one of the first prototypes of the conductive foam taxels. When 
they are sewn and placed this far apart, they function as switches, rather than as a 
fluid or contiguous touch surface. The image on the right illustrates the use of silk 
organza as flexible passive conductive cabling. 
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Figure 8 1 . Exploratory R e s e a r c h in Fabr ic Tactile Ar rays ( 2 0 0 5 ) 
From the initial experiments with conductive foam fabric switches [Figures 80 & 81 ] , 
we began to build up soft tactile array surfaces. Foam taxels are proportionally larger 
than optic fibre array taxels. While conductive foam taxels can be 'sewn' and are able 
to create a soft flexible surface, the number of taxels is reduced for any given surface 
area. Through a generous amount of testing and prototyping, we discovered that we 
were able to recognize tactile effort qualities using a grid as small as (4 x 4) and that a 
conductive foam grid of (6 x 6) enabled a similar precision as we had utilized with the 
(6 x 12) Tactex grid •13 
Figure 8 2 . Exploratory R e s e a r c h in Fabr ic Tacti le Arrays ( 2 0 0 5 ) 
In support of a somaesthetic approach to materials design, conductive silk organza is 
used simultaneously as an aesthetic selection of material based on sensual and tactile 
propert ies, and as a functional 'soft-wire' that conducts an electrical signal, indicating 
the pressure and duration of a taxel press. These individual tactile 'presses' are the 
- J 3 Video documentation of Fabric Prototype is contained on the accompanying DVD described in Appendix A. 
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basis of the object's sense of tactile recognition and correspond with the tactile 
mechanoreceptors of the skin. Various textures and fabric weights were explored as a 
skin (cover), as a surface (rough, smooth, warm, cold), and as a pocket within a 
garment or a container (able to be stuffed and hold embedded electronics). 
ft 0 
Figure 83 . Designing Electronic Functionality of a Fabr ic Tacti le Array ( 2 0 0 5 ) 
While the early fabric tactile arrays were constructed with the taxels further apart, the 
soft(n) iterations enabled us to place the taxels much closer together creating a more 
equalized and unified surface that continued to invite touch. 
^ ^ ^ ^ * 
Figure 84. Exploratory Research in Fabr ic Tact i le Ar rays ( 2 0 0 6 ) 
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In addit ion, each iteration was playfully explored with both the design team and with 
users. The image below, on the left, i l lustrates an early touch pad prototype, where 
the taxels are arranged in a grid of 6 x 6. Once again, the conductive fabric is used as 
a passive conductor or soft conductive cable. The image on the right il lustrates an 
early electronic breadboard prototype of a 3 x 3 touch pad connected to a Gumstix 
board, the precursor to the soft(n) development. These examples il lustrate a rich 
aesthetic and materials component to the craft and engineering of the fabric tactile 
arrays. Although this section has described examples of creating these arrays so that 
they could operate as tacti le input devices, many participant workshops were also held 
in order to gather experiential feedback regarding the quality of the experience as well 
as the quality of the technological implementat ion. 
Figure 8 5 . Exploratory Research in Fabr ic Tacti le Ar rays ( 2 0 0 6 ) 
This section has positioned my artistic practice within an Artistic History of Touch that 
provides a context for the development of a somaesthetic framework for design that 
resulted in the creation of soft(n). The historical development of incorporating touch as 
an active and interactive sense within the artworks presented spans over a decade of 
practice and experimentat ion, led by concepts of the efficacy of embodiment, while 
attending to questions of how we can implement concepts of experiential quality within 
the design of technology interaction. This history of practice represents a continuum of 
exploration in which soft(n) exists. 
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7.4 T o w a r d a S o m a e s t h e t l c s of Touch 
The case study of soft(n) explores the pragmatic articulation of philosophical concepts 
of embodiment that focus on touch and quality of experience. This research contributes 
to the need for practice-based methods that can provide practical examples of 
conceptually rich theories of somatics. In this case study the somatic model of Laban 
Effort Shape is applied to articulating aesthetic qualities within experience, l inking 
practices of soma with the practice of aesthetics. This work is positioned within an 
artistic practice that explores how bodily intelligence can influence and ground 
technologically mediated design. In soft(n) this is demonstrated through the 
application of a somaesthetic framework applied to tactile interaction for tangible 
networked technologies, soft(n) is an interactive tangible art installation developed in 
conjunction with V2_Lab in Rotterdam'*''. 
Figure 86. soft(n) an ecology of soft networked objects that respond to touch 
^ V2_ is an interdisciplinary center for art and media technology in Rotterdam. V2_'s activities include 
research and development of artworks m its media lab, organizing presentations, exhibitions and workshops, 
publishing m the field of art and media technology, and developing an online archive, <http://www.v2.nl> 
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Like Bodymaps and Felt Histories, soft(n) invites experience that 'at tends' to our inner 
state through touch, soft(n) further articulates concepts that were nascent in the 
artworks Bodymaps and Felt Histories, refining the integration of experience, poetics, 
material i ty and the development of a computat ional model for a semantics of caress. 
7.4.1 S o m a e s t h e t i c s in the context of technology 
The term somaesthetics, originally framed by Richard Shusterman, explicitly references 
somatics through the embodied nature of an aesthetics of use,**^ While somatics is a 
field of practice that references the experience of the lived body,"*^ Shusterman's 
philosophy of somaesthetics couples somatics with aesthetics, while making a case for 
bringing the somatic embodied nature of aesthetics into everyday experience. 
Shusterman's somatic philosophy is evident in his definit ion of somaesthetics, which 
we revisit here f rom its introduction in Chapter 3: 
Somaesthetics can be defined as the critical study of the experience and 
use of one's body as a locus of sensory-aesthetic appreciation 
(aesthesis) and creative self-fashioning. I t is devoted to knowledge, 
discourses, practices, and bodily disciplines that structure such somatic 
care or can improve it. If we ... simply recall philosophy's central aims of 
knowledge, self-knowledge, right action, and its quest for the good life, 
then the philosophical value of somaesthetics should become clear.''^ 
Shusterman's concept of somaesthetics brings the practice of somatics into the 
pragmatics of aesthetic valuation and experience. Based on Dewey's pragmatist work, 
Art as Experience'*^ and Shusterman's own somatic practice, somaesthetics 
reinvigorates the field of aesthetics by reclaiming the lived experience of the body and 
particularly the notion of cultivating the self through attention to experience. A 
pragmatic aesthetics gives precedence to enactment by referring to the importance of 
experience to produce or enact the aesthetic response. Like Laban, the philosopher 
Alva Noe regards perception as a method of enacting within the world that is inherently 
Within the HCI literature see: Fiore, S . , Wright, P., & Edwards, A. (2005). op. cit., Petersen, M.G., 
Iversen, O.S. , Krogh, P.G., & Ludvigsen, M. (2004), op. cit., and also Shusterman, R. (1992), op. cit. 
Hanna, T. (1980), op.cit. 
'^ '^  Shusterman, R. (1992), op. cit., p. 267. 
Dewey, J . (1934), op. cit. 
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tactile"^. Somaesthetics embraces the quality of attention and awareness and provides 
an opportunity to explore the self's relationship through experience w i th technology. 
Within HCI, previous references to somaesthetics are sparse but include an 
introduction in Kallio^° and in Lim, Stolterman, Jung and Donaldson's development of a 
model for Interaction Gestalt^^ This case study brings a somaesthetic framework to 
the design of tactile interaction within human-computer interaction. 
Figure 87 . soft(n) explores a tacti le aesthet ics of interact ion 
7.4.2 Somaesthet ics within a history of soft sculpture 
In soft(n), the sense of touch is based on qualities that can 'soften' exper ience" . The 
soft(n) tit le references the Pop art and Feminist Art history of soft sculpture that was 
originally credited to the artist Claes Oldenberg in the 1960s. Oldenberg's work was 
ripe with satire and humor in its playful and wry commentary on mass culture. Soft 
sculpture refers to a cultural shift in materials of production that embraced "radically 
soft things" and that generated a new vocabulary of form that also resisted form, 
Noe, A. (2004), op. at . 
^° Kallio, T. (2003), op. cit. 
Lim, Y. K., stolterman, E., Jung, H., & Donaldson, J. (2007). op. cit. 
Acknowledging the embodied and experiential nature of tangible interaction and highlight the coupling of 
somatics (Bodker, 2006, p. 1-8) with aesthetics (Kallio, 2003, p. 142-143). Attention to aesthetic qualities is 
being instrumental to interaction design (Fiore, Wright & Edwards, 2005, p. 129-132; Petersen, Iversen, et 
al, 2004, p. 269-276). 
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inventing the concept of the an t i - f o rm . " Soft Sculptures permeated the Feminist Art 
movement in the 1960s and 1970s, seeking ways in which these soft ant i- forms could 
bring into play domestic materials and techniques such as sewing, knitt ing and 
qui l t ing. These appropriations of domestic process sought to create a material 
inclusiveness and were often playful, subversive and cheeky^'*. The concept of the 
sewing circle enters into the methodological rhetoric of soft(n) with its emphasis on 
sewing, craft ing and weaving together textiles with conductive materials and 
conductive concepts born within electrical eng ineer ing . " In soft(n) the physical tactile 
surface is flexible, warm, pliable and intelligent. Its sensory surface is crafted f rom 
conductive strands of fabric and foam that are able to interpret qualitative meaning 
from tactile gesture. One can think of soft(n) as a counterpoint to, or a critique of, the 
hard: a survival strategy for interaction that allows intimacy, misplaced action, 
mistake, forgiveness, softness, weakness, stillness, giving in and letting go. 
Figure 88 . soft(n) re ferences soft sculpture and explores embodied interaction 
•^^  Ramforth, D. (2009). Through the Past, Softly, Editorial Column in artguide Australia online 
http;//artquide.CQm.flu/fefli;»jres/t;hr9uqh-the-pagt-&c)ftiy/. 
Ibid. 
The concept of the sewing circle was originally introduced in the whisper concept development and was 
influenced by collaboration with Susan Kozel, an artistic collaborator and partner in the whisper[s] project. 
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Rather than aligning with a contemporary 'edge', soft(n) gives in to the liminal centre 
within subjectivity, soft(n) situates its crit ique within the computational act of quality. 
Tactility and kinesthesia are rich, intricate, and full of resolution and expressivity.^^ 
Like its Pop Art predecessors, a poetics of interaction allows for the playful imagination 
of participants. The somaesthetics of tacti le interaction emphasizes a concern with 
creating meaning through 'softening' experience, soft(n) follows in the tradit ion of soft-
sculpture through the critical practice of somaesthetics. 
7.4.3 Four T h e m e s of Somaesthet ics 
soft(n) explores somatic approaches to design aesthetics that highl ight the senses, 
body, and movement through critical physical i nqu i r y . " This approach to 
somaesthetics forms the basis of an underlying design framework tha t encompasses 
four themes: 1) Experience, which frames questions of cult ivating embodiment , 
sensory perception and links to techniques of somatics; 2) Poetics of Interaction 
including meaning-making and open interpretat ion, which explores perception and 
cross-modal relationships between touch and other sensory expression; 3) Materiality, 
which emphasizes the importance of the physical body as well as the physical material, 
texture, shape, and form that support experience within the instal lat ion; and 4) 
Semantics of Caress, investigating the meaning of touch as applied to tactile 
interaction (how models for tactile meaning may be applied to a computational model 
of interaction). This framework has been developed historically through ongoing artistic 
inquiry and practice spanning over a decade. Each of the four thematic elements in the 
somaesthetic framework of Experience, Poetics, Materiality and Semantics are present 
in prior artistic work. In the first theme of Experience the artworks of Bodymaps and 
Felt Histories create a resonant space for developing attentional 'ski l ls' through 
interaction. The second theme of Poetics of Interaction is incorporated in the poetic 
Gibson, J .J . (1962). Observations on active touch. Psychological Review, 69(6), p. 477-491. 
" Within the HCI literature, see: Gaver, B. (2002). Provocative Awareness, Computer Supported 
Cooperative Work (CSCW)> ^^(3-4), September 2002, The Netherlands: Kluwer Acadennic Publishers, p. 
475-493; Hansen, L. (2005). Contemplative Interaction: Alternating Between Immersion and Reflection, 
Proceedings of the 4th decennial conference on Critical computing: between sense and sensibility (CC '05), 
p. 125-128. 
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and lyrical f raming of aesthetic interaction. Bodymaps evoked a poetics rich with 
sensual, contemplat ive, and tactile attention where participants were invited to 
observe and affect their response. Felt Histories explored the poetics of dissolution and 
decay and the volit ional act of a tactile voyeurism that was enacted through interaction 
with the Felt Histories 'doorframe'. The third theme of Materiality is grounded by a 
history of artistic exploration where the selection of material properties and tactile 
quality enabled interaction experience to be drawn toward the human senses: 1) in 
Bodymaps the tacti le quality of the velvet and its property of memory traces, 2) in Feit 
Histories the transparency of the sensor surface and its hand-crafted metaphor of the 
palm of the hand, and 3) in the fabric tactile array research with its lush saturated 
color and raw textures using conductive thread, fabric and foam. The fourth 
somaesthetic theme of a Semantics of Caress has enabled experience, poetics and 
material i ty to be understood and executed through technological models that could 
invite response, reaction and interaction. These qualities of experience, of touch and of 
movement continue to compel and develop the research within soft(n), 
7.5 A S o m a e s t h e t i c s Framework Applied to soft(n) 
The four themes of the somaesthetic framework are experience, poetics of interaction, 
material i ty and semantics of caress. The first theme in the somaesthetics framework 
presented here, is that of experience. In Shusterman's conception of somaesthetics, 
bodily experience is inextricably tied to the meaning of our sensory selves. Experience 
is at once sensory and a e s t h e t i c . O t h e r philosophers such as Dewey have defined art 
itself as experienced^ and, more recently, the field of HCI has recognized the centrality 
of experience within technology design^° exploring concepts such as gestalt^^ and 
d^ Shusterman, R. (2008), op. cit. 
d^ Dewey, J . (1934), op. cit. 
^° McCarthy, J . , & Wright, P. (2004), op. cit. 
Lim, Y.-K. , Stolterman, E. , Jung, H., & Donaldson, J . (2007), op. cit. 
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e m p a t h y " within a focus of interaction. The design of soft(n) explores experience from 
the perspective of embodied interaction, incorporating Laban's somatic concepts of 
experiential quality of movement and touch within its somaesthetic f ramework. The 
theme of Experience is described from the perspective of the participant's interaction 
with soft(n) and is also defined through the poetics, material i ty and semantics of 
interaction. The Poetics of soft(n) supports the participant's experience through its 
lyrical metaphors. The Materiaiity theme describes the construction and design of 
textile and electronic materials that support the aesthetics of interaction. The 
Semantics of Caress theme describes how meaning is encoded and extracted from a 
tactile interface to support the participants' experience. 
7.5.1 soft(n) Exper ience within the Insta l la t ion 
The soft(n) installation is an intelligent tangible network comprised of 10 soft physical 
objects that exhibit emergent behavior when touched or moved about in the space. 
Aesthetic qualities that engage the senses (feeling, l istening, observing, moving) 
reflect the embodied nature of user experience design. Each of the 10 interactive soft 
objects contains a specially designed and custom-engineered mult i - touch soft input 
surface and accelerometers that detect mot ion. Tactile recognition is implemented 
using Laban Effort Shape analys is . " Participants' tactile quality is recognized and 
communicated through a wireless network as 'meaning ' to other participants. Each soft 
object has an ability to actuate vibrat ion, light and sound in response to its tactile 
induced state. The actuation patterns enable a specific proximal layer of 
communicat ion: local, mid-range and distant. Vibration (movement ) is a local or 
intimate sense. 
Wright, P., & McCarthy, J. (2008). Empathy and experience in HCI, Proceedings of the Twenty-Sixth 
Annual SIGCHI Conference on Human Factors in Computing Systems (Florence, Italy), CHI '08. New York: 
ACM Press, p. 637-646. 
" Schiphorst, T., Jaffe, N. & Lovell, R. (2005). Threads of Recognition: Using Touch as Input with 
Directionally Conductive Fabric, Proceedings of the SIGCHI conference on Human Factors in computing 
systems, April 2-7, 2005, Portland, Oregon. 
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Figure 89 . Vibration is a local or int imate s e n s e that is felt through direct contact 
Vibration patterns can only be felt when a part icipant is in direct contact with the soft 
object, holding it, or placing ones' hands or head or body in direct tactile contact with 
the object. While vibration is the most proximal sense requiring contact through touch, 
sound is mid-range, and light is the most distant sense. Sound output is relatively 
quiet, and can be heard in the near vicinity of an object without physical contact with 
the object. The lower sound volume is designed to maintain the need to be in close 
proximity to the object. For example, if objects are 'sleeping' but not being interacted 
W i t h , a specific 'wheezing' and 'teasing' sound can be heard that is quiet, relatively 
local, and can be altered through direct physical contact with the object. 
When an object is thrown in the air, the soft object sings out an elongated 'wheeee' 
sound reminiscent of a small child being thrown in the air [Figure 90 ] . The participant 
who has thrown the object and others in the near vicinity can hear this sound. The 
state of the ' th rown ' soft object is communicated to other objects and the sound is 
then shared between and amongst objects that are ' l istening'. Sound is a 'mid-range' 
sense, localized, but not requiring one-on-one tacti le interaction in order to witness the 
sonic response. 
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Figure 90 . Accelerometers trigger the sound of * iveeeeee / ' as soft objects are thrown into the air 
The light pattern output of the soft objects is perceptible as the most distant sense. 
Light patterns move through the objects in groups much the same as sonic patterns, 
however, light patterns can be seen and recognized from a greater distance, and can 
therefore illustrate and communicate group dynamics and behaviors f rom a more non-
local perspective. 
Figure 91 . Moving Light Patterns Communicate the In ter - re la t ionship of a Group 
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Movement is actuated in the form of continuous vibration and intensity, light in the 
form of color, pattern and intensity, and sound in the form of simple tones and 
sequences. Communication between the soft objects elicits behaviors such as sighing, 
humming, shaking-shivering, and a shared 'g low-on ' : moving light patterns that 
communicate the inter-relationship of the group. The output patterns that move 
between the objects illustrate the physical path of the communication of state-
qualit ies. A computer screen displays their interaction and communicat ion, which is 
both effected and disrupted by participants. 
7.5.2 From Embodiment to Poetics of In teract ion 
The second theme is poetics of interaction. A poetics of interaction supports a 
somaesthetics framework because it acknowledges that meaning is simultaneously 
constructed on mult iple levels: conceptual, experiential, material, and computational 
(or technological). Meaning derives from our experience and the imaginative interplay 
between our self and our environment. 
Figure 92 . Concept i l lustration of soft(n) family of tacti le objects each unique in form 
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A poetics of interaction allows for a critical and playful approach to design and affords 
access to the imagination of users, allowing both feeling and thought to be engaged.^ 
Tactility and kinesthesia are rich, intricate, and full of resolution and expressivity.^^ 
Patterns and movement of light, sound and vibration purposely allow an open 
interpretation, multiple meanings and associations.^^ This design strategy is commonly 
used in artistic practice as a way of poetically evoking experience, thoughtful 
reflection, and resonance. 
Figure 93 . a soft(n) family portrait i l lustrating the 10 interact ive 
soft objects each containing a h a n d - s e w n tacti le array 
7.5.2.1 Poetics and Metaphors 
soft(n) encompasses a number of poetic metaphors. These include the notion of 'past 
lives' of objects, cherishing and memory, the impression of softness and pliability, and 
emotional attributes contained within objects such as forgiveness, stubbornness, 
resistance and glee. Touch is a proximal sense, and combined with the soft pillow-like 
object can 'arrest' us, creating a window of stillness, creating a space to be held, to 
bolster, to cushion, to dream. 
Biythe, M.A., Monk, A.F., Overbeeke, K., & Wright, P.C. (eds.) (2003), op. cit. 
Gibson, J .J . (1966), op. cIt. 
Sengers, P., & Gaver, W. (2006), op. cit. 
Hummels, C , Overbeeke, K., & van der Helm, A. (2003), op. cit. 
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Figure 94. soft(n) a poetics of interaction 
Other artists have explored poetics in objects such as pillows^^ and have acknowledged 
the importance of open interpretation, interaction that is resonant, contemplative or 
that provokes awareness through ambient approaches to design. The installation is 
also contained within a poetic frame of space. It takes place within a social setting 
where the space of a room holds a soft tangible network. The network lives through its 
own interaction, and is intervened by its audience. The network can be ' t roubled' or 
'he ld ' by its visitors. 
These poetic concepts create a set of somaesthetic markers^' that we used in a design 
process to construct possible experiences for participants within the system. The use of 
somaesthetic framing through poetic forms allows for flexible, meaningful, value-laden 
design choices that support experiential outcomes. 
Figure 95. soft(n) a poet ics of s p a c e 
68 Dunne, A., & Gaver, W.W. (1997). The Pillow: Artist-Designers in the Digital Age, CHI Proceedings, March 
1997, p. 361-362. 
Kalho, T. (2003), op. a t . , p. 142-143. 
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7.5.3 Materiality: Sewing the Pieces Together 
The third theme of the proposed somaesthetic framework is that of material i ty. This 
theme emphasizes the importance of embodiment and its application to physical 
materials; the texture, shape, fabric and form that support experience within the 
installation. Recent work in HCI has recognized the value of exploring textiles to 
investigate computational technology as design material.^° soft(n) contributes to this 
investigation with an emphasis on materiality of the physical form designed to enhance 
the experience of touch. The theme of materiality is dependent upon and inter-
connected with the somaesthetic framework as a whole: sustaining experience for the 
participants (theme 1), the poetics that frame its meaning and sense perception 
(theme 2), and the soft objects technical design, or 'semantics of caress' that can 
recognize and respond to tactile states (theme 4) . This research integrates custom 
engineering to enable tactile quality recognition. 
Figure 96 . Tacti le Interact ion Surface Custom S e w n 
The scale of each soft object ranges from 0.6 to 1.0 meter, an almost human scale. 
The scale of the soft objects does not overwhelm the participant's own body, thereby 
Recent explorations m wearable technologies and properties of material and textile within HCI include: 
Berzowska, J. (2005). Memory Rich Clothing: second skins that communicate physical memory, Proceedings 
of the 5th conference on Creativity and Cognition {C&C 05), London, April 12-15, p. 32-40; Hallnas, L., & 
Redstrdm, J. (2002). From Use to Presence: On the Expressions and Asethetics of Everyday Computational 
Things, ACM Transactions on Computer-Human Interaction, 9, p. 106-124; and also Post, E.R., & Orth, M. 
(1997). Smart Fabric, or Washable Computing, First IEEE International Symposium on Wearable Computers, 
Cambridge, Massachusetts. 
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bestowing each object with a sense of conviviality. The shapes are intended to be 
somewhat abstract or non-literal (not shaped like people, not like animals, not like 
known living things) yet reminiscent of large vegetables or perhaps human organs. 
They can be moved, thrown, or placed, so interaction is flexible and various scenarios 
may emerge based on participants' imagination. 
7.5.3.1 Materials Exploration and Conductive Fabric Cables 
The soft(n) materials exploration was based on preliminary research that was 
constructed in prior technological explorations of fabric tactile arrays (see Section 
7.3.4). These prior experiments used conductive foam and conductive fabric and were 
enhanced during the development of soft(n). In particular, the construction and hand-
craft ing of the tactile fabric arrays was refined both aesthetically and technically. The 
soft(n) conductive silk organza cables send data signals f rom the fabric touchpad to 
the embedded processing unit. The soft object serves mainly as an affectionate 
sensory t ransmit ter that provides a basic analysis of the signals, using pressure, 
temporal and spatial location to parse tactile qualities, which are then shared within 
the network. Each soft(n) object has a custom-made fabric exterior pouch filled with 
soft material and embedded with a small gumstix controller that coordinates and 
interprets the data communication. 
Figure 97 . Materials Exploration in soft(n) tacti le fabric a r rays 
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There are several small circuits that control embedded transducers - which include 
light array(s) and vibrating motors - that are mounted on individual circuit boards, 
called 'islands'. Connections that cannot be made wirelessly are made using conductive 
fabric 'wires' made from silk organza, a transparent directionally conductive fabric 
along one axis, woven through a non-conductive fabric in the other axis. The silk 
organza is sewn directly into the soft object tactile surface to form portions of the soft 
object itself. 
The following page illustrates how a fabric array is hand-sewn to create a flexible 
tactile surface. The description of the construction and buildup of the fabric tactile 
matrix is contained in Table 14 below. These steps correlate to the images in Figure 
98. Each of the soft objects contained a distinct tactile surface individually designed to 
match the soft object's form, size and shape. 
C o n s t r u c t i o n a n d B u i l d u p of F a b r i c T a c t i l e M a t r i x 
1. Each cell of the Touch-matrix consists of a square piece of resistive foam, in 
series with a Schottky diode sewn Into the fabric between the row- (outputs) 
and column-electrodes (inputs). Schottky diodes were used for isolation 
between the cells because of their low forward voltage. Here we see one row of 
the diodes. 
2. Here we see the top layer of the grid, after the diodes have been inserted. 
3. To make better contact with the foam squares, the leads of the diodes are 
'curled'. 
4. The leads on the side of the diodes away from the foam squares are also 
'curled' for ease of connection. 
5. Another view of the top layer, prior to adding the foam squares. 
6. Placing the foam squares in contact with the diodes, using silk organza as a 
conductive layer. 
7. The external connection to the foam squares is made via a ribbon of silk 
organza, here being attached to a column of cells. 
8. Here we see all four columns with their silk organza 'wires' attached. 
9. The cells are protected from mechanical damage by a fabric layer over the silk 
organza 'wires'. 
10. Here we see the bottom side of the assembly, ready to have the bottom silk 
organza 'wires' attached. 
Table 14. Description of Construct ion and Buildup of Fabr ic Tact i le Matrix 
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The following i l lustration shows how a fabric array is hand-sewn to create a flexible 
tacti le surface. 
8 
Figure 98: I l lustrat ion of Buildup of Hand S e w n Conduct ive Tacti le MultiTouch Sur face 
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The material exploration presented in the support of a somaesthetlcs of interaction was 
guided by the goal of expressing and articulating experiential tacti le qualit ies based on 
Laban's 8 Basic Efforts. The proposition is that if one's movements or tactile gestures 
can be recognized and if that recognition can be used to create a space for self-
recognition and if this language of recognition can provide a source for a rich interplay 
between movement and sensory expression then our technologies can support the 
development of our skills of experience including self-awareness in a shared ambient 
space in which an installation could invite an 'attending to ' our state of being. Although 
this proposition may appear quite general (and perhaps therefore unattainable), the 
specific example presented in the soft(n) installation is one part icular instantiation of 
an exploration which fulfils and articulates some of these properties. 
7.5.4 soft(n) Semant ics of C a r e s s 
The fourth theme of the somaesthetic framework presented is the Semantics of 
Caress, which investigates how the meaning of touch can be applied to tactile 
interaction. Once again this continues from prior work implemented on the Tactex 
MTC Express that was outlined in Section 7.3.3, Developing a Semantics of Caress. In 
soft(n) the tactile meaning is implemented based on data extracted f rom a soft fabric 
tactile array, following a similar model based on Laban Effort Shape analysis which 
describes qualitative tactile impressions in a computationally definable form. In the 
construction of the fabric tactile array, pressure is an essential data value extracted to 
define a caress and its effort. Figure 99 illustrates the data extracted while a tactile 
surface Is being caressed, stroked, or touched. Touch qualities are extracted based on 
pressure, number, size, speed and direction of the touch data. Table 15 correlates 
these tactile parameters with their features and describes how the parameters are 
used to parse specific effort qualities. Using a simple set of heuristics, up to 12 tactile 
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qualities can be recognized, and differentiated.'^ These tactile qualities are based on 
Laban's 8 basic efforts as defined in section 7.2. Tactile qualities remain a qualitative 
indicator of meaning and of the soft(n) object's state. These touch-efforts [see Table 
16] can suggest soft states expressed through various mappings to actuators including 
v ibrat ion, sound and luminous qualities. Touch efforts are derived f rom the parameters 
extracted f rom the tactile data in the fabric array. In the soft(n) installation the touch-
efforts are the basis of shared network communication between soft objects. This 
shared 'state data' exhibits emerging behavior between the soft(n) family as 
participants hold, fl ick, slash, dab, or stroke these soft objects. 
- X 
Chann«l ValiM Min Max SldDtv Ratt 
0 56 0 2475 46 347 3514C 19.554031 
I 37 0 2072 34 335 6545€ 19.553515 
2 124 0 2751 387 980 16121 19.553457 
3 143 0 1327 127 408 79334 19.55336: 
4 382 0 567 37 204 814SS 19.55322€ 
5 940 0 2160 148 549.98454 19.553151 
6 410 0 919 11 253 97834 19.553132 
7 141 0 2585 163 566 02826 19 55307; 
( | r c 4 p n 
Figure 99 . P r e s s u r e data over time from a 4 x 4 soft(n) fabric tacti le array 
Schiphorst, T., Jaffe, N., & Lovell, R. (2005), op. cit. 
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Touch qualities' are derived from parameters extracted from the input sensors. 
Parameters derived from the touch pad are shown below. The description in the table 
shows how the parameter is mapped to a touch quality. From the parameters 
illustrated in the table, touch qualities are extracted based on pressure, number, size, 
speed and direction of the hand's moving tactile impression. Up to 12 tactile qualities 
can be recognized. These tactile qualities are based on Laban's 8 basic efforts. The key 
to this system is that movement qualities can be measured, but they themselves are 
not quantitative but qualitative. In that sense, the extraction of a quality is a fuzzy 
extraction, and can suggest soft states that can be expressed through various 
mappings to actuators including vibration, sound and luminous qualities. These 
concepts are founded on an implementation of a system that represents touch and 
movement as meaningful, and can network and communicate on the level of quality 
sharing. 
Parameter Description 
pressure soft, hard The intensity of the touch, ( l ight, strong) 
t ime short, long The length of t ime a gesture takes, (quick, sustained) 
size small, 
medium, big 
The size of the part of the interaction object that touches 
the pad. (l ight has affinity to small) 
number one, many The distinction between one finger or object and many 
fingers. 
speed none, slow, 
fast 
The speed of a touch-effort . This is the overall velocity of 
movement. This parameter is not used directly to 
distinguish efforts, but is used to determine space. 
(Laban Space is flexible [ indirect] or direct) 
direction none, left, 
r ight, up, 
down, 
diagonals 
The direction of movement. This parameter is not used 
directly to distinguish efforts, but is used to determine 
space and path, (direct, indirect) 
Secondary 
space 
(speed) 
stationary, 
travelling 
A function of speed. If speed is zero then the gesture is 
stationary, otherwise it is travel l ing. 
path 
(direction) 
straight, 
wandering 
If the speed is not zero and there is only one direction 
registered, the gesture is straight, (direct, indirect) 
disposition 
(pressure) 
constant, 
varying 
If the pressure maintains a single value after an initial 
acceleration the gesture is constant, otherwise it is varying. 
pattern 
(gesture) 
continuous, 
repetitive 
If a gesture is unique in relation to the gestures 
immediately before and after, it is continuous. Any 
repeated action or gesture is classified as repetit ive. 
Table 15. Parameters derived from p r e s s u r e pad data 
- 4 .'^  
Laban Touch-Effort 
Basic Effort 
Description 
Dab dab ( tap) A soft ( l ight) , short (quick), smal l , touch (direct), 
usually rendered with a single finger. 
dab (pat) A bigger version of " tap" and a soft version of 
"slap". Usually rendered with an open hand or 
palm, (l ight, quick, direct) 
Glide glide (hold) A lingering (sustained), soft ( l ight) , big, touch. A 
"ho ld" has an encompassing feel, (direct) 
glide (touch) "Touch" is a small version of "hold" . I t is an 
indication of comfort and is rendered with the 
fingers, hand, or palm, (sustained, light, direct) 
ghde (stroke) A traveling (sustained) touch, soft but directional 
(direct) , rendered with f ingers, hand or palm. 
Float float (caress) A traveling (sustained), meandering ( indirect), 
touch. Soft ( l ight) and directionless and rendered 
with the fingers, hand, or palm. 
Flick flick ( jab) A brief (quick), short, small ( l ight) , hard (direct) 
touch. A direct poke by a finger or blunted object. 
Also known as "poke". 
Punch punch-thrust 
(knock) 
A medium-sized, fist against, rapping hard (direct, 
strong, quick). In our scheme, it is different than 
" jab" and "slap" in size only. 
Slash slash (slap) An open-handed, fast (quick, l ight) , short (direct), 
touch. In our scheme, a large version of " jab" and 
"knock". 
Press press This is a long (sustained, strong), hard (direct), 
touch. 
Wring wring (rub) This is a moving (sustained), hard (strong), touch 
( indirect). 
wring (knead) Kneading involves many fingers moving hard 
(strong) and in a slightly wandering (sustained, 
indirect) fashion. 
Table 16. Touch-efforts as derived from Laban Bas ic Effort 
This section has il lustrated the development of a somaesthetics framework and 
provided a detailed description of its implementation within soft(n), proposing the 
inclusion of design criteria that articulate a concern with experience, poetics, 
material i ty and semantics of interaction. An underlying somatics concept is that by 
attending to the sense of touch we can develop discernment and skill in accessing our 
bodies' knowledge. 
2 4 4 
7.6 S u m m a r y of soft(n) V a l u e s a n d S o m a t i c s T e c h n i q u e s 
The somat ics va lues of self, a t t e n t i o n , expe r ience , and i n t e r - c o n n e c t i o n ou t l i ned in 
Chapter 2 are i nco rpo ra ted into t he somaes the t i cs f r a m e w o r k d e s c r i b e d . A l t h o u g h t he 
somat ic s y s t e m of Laban Ef for t Shape has been h igh l i gh ted w i t h rega rd to 
techno log ica l i m p l e m e n t a t i o n , the des ign of soft(n) a lso inc luded pa r t i c i pan t w o r k s h o p s 
and exper ience p ro to t ype sessions s im i la r to those desc r ibed w i t h i n Chap te rs 5 and 6. 
This case s tudy exp lo red a speci f ic somat i c i m p l e m e n t a t i o n used as a p r o o f - o f - c o n c e p t 
to exemp l i f y t he a r t i cu la t ion of Laban's Ef for t Shape s y s t e m in a techno log ica l s y s t e m . 
Laban Ef for t Shape and somat ic t echn iques and k n o w l e d g e can be app l i ed to m a n y 
access po in ts w i t h i n a techno log ica l des ign process . 
C h a p t e r 7 
S o m a e s t h e t i c s of T o u c h 
soft(n) 
V A L U E 
S e l f S e l f - t h r o u g h - t o u c h 
A c t i v e t o u c h 
T a c t i l e i n t e n t i o n 
A t t e n t i o n T a c t i l e A t t e n t i o n s 
• I n t e n t i o n 
S e n s a t i o n 
• Q u a l i t y - M e a n i n g 
• C o n t e n t : P r e s s u r e , D u r a t i o n , P a t h 
E x p e r i e n c e 
Q u a l i t i e s 
S e n s u a l i t y 
I n t i m a c y 
P l e a s u r e 
P l a y 
I n t e r -
C o n n e c t i o n 
T a c t i l e R e l a t i o n s h i p 
T o o b j e c t 
T o s e l f 
• T o o t h e r p a r t i c i p a n t 
T o s p a c e 
S o m a t i c s 
S y s t e m s 
A p p l i e d 
L a b a n E f f o r t - S h a p e 
M o v e m e n t A n a l y s i s a p p l i e d to t e c h n o l o g i c a l d e s i g n 
• E f f o r t - Q u a l i t y 
S p a c e - A t t e n t i o n 
W e i g h t - I n t e n t i o n 
• T i m e - D e c i s i o n / C h o i c e 
• F l o w - C o n t i n u i t y / P r o g r e s s i o n 
T a b l e 1 7 . soft(n) S o m a t i c s V a l u e s a n d T e c h n i q u e s 
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7 .7 C o n c l u s i o n 
This chapter has explored the concept of somaesthetics as an approach to the design 
of express ive tactile interaction. It has highlighted our s e n s e of touch in relationship 
with technology, focusing on a technological design and implementation process based 
on Rudolph Laban 's Effort Shape analys is . Because Laban descr ibes movement effort 
qualit ies as an inner bodily attitude toward outer movement enactment , his approach 
has t remendous value in modeling experience within HCI. The exploration of felt-life 
within HCI holds a nascent and yet- to-be fulfilled place within the design of technology. 
There is a continued need for such a discourse to develop and flourish within HCI. I 
revisit the McCarthy and Wright's statement: 
A radical approach to the mediation of our subjectivity by technology 
requires us to linger in the gap between inner life and external behaviour, 
where our subjectivity or sense of self is created, and we fiave not yet 
done that in reflecting on our practices with technology7^ [italics mine] . 
L a b a n ' s Effort S h a p e is an example of a model that embodies a subject ive 
epistemology through its articulation of the connection between inner state and outer 
movement -behav iour . Within the field of somat ics, Laban was unique in his ability to 
apply his f i rst-person experience of movement knowledge to a formalized symbolic 
m o v e m e n t analys is s y s t e m that is both rigorous and express ive . It is precisely because 
of the symbol ic nature of Laban's s y s t e m of movement analysis that his work 
resonates with the application to technological design. Digital technology is based on 
symbol ic and computational sys tems of representat ion, and Laban 's symbolic 
descr ipt ions of movement form, movement properties and movement qualities provide 
a start ing point for constructing technological movement models that can be applied 
equally to user exper ience and computational design. Laban's theoretical framework is 
McCar thy . J . , & Wright, P. ( 2 0 0 5 ) op. cit . , p. 2 6 7 . 
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well suited to its computational modeling. For this reason , the exploration and 
implementation of Laban's Effort Qualities can support "a radical approach to the 
mediation of our subjectivity by technology that allows us to linger in the gap between 
inner life and external behaviour." 
soft(n) w a s positioned in three w a y s in this Chapter : within an art ist ic f rame, a s an 
example of a soft sculpture that creates a poetic and tactile intervention in a 
technological aesthet ics of use; within a somaesthetic f rame, highlighting the somat ic 
knowledge within Laban's Effort Shape s y s t e m ; and within the f rame of human 
computer interaction, illustrating how somat ics knowledge can be applied to 
technological design for interaction. 
The Somaesthetics of Touch explored the exper ience of a tactile world where the 
quality of tactile experience can be modeled within interaction des ign. Rudolph Laban, 
one of the key movement theorist-practit ioners to emerge from the somat ics traditions 
of the twentieth century, reminds us that all our s e n s e s are a variat ion of our unique 
sense of touch, which enables the relationship between movement and space to be 
discerned within bodily-experience. 
Somaesthet ics can provide a critical study of bodily exper ience as a focus of sensory -
aesthetic appreciation and agency, and can offer a bridging strategy between 
embodied practices based in somatics and the design of aesthet ics of interaction within 
HCI. The design and implementation of soft(n) exemplif ies a process of designing 
within a somaesthet ic framework where embodied techniques are proposed within the 
design method (process) as well as the design outcome (goals) . 
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8 
Self-Evidence: A Non-Alienated View 
"The current views of 'truth'are alienated views; they 
cause one to lose one part or another of one's self and the 
world... my purpose is to sketch the leading ideas of a non-
alienated view." 
Hillary Putnam^ 
"When I was observing issues of wholeness and life in a 
thing, I did not try to observe things as if I myself did not 
exist." 
Christopher Alexander^ 
8.1 I n t r o d u c t i o n 
This chapter ana lyzes , evaluates and critically reflects upon the three c a s e studies as a 
whole^, summariz ing their contribution to the thesis object ives. Within the heart of 
these objectives is the hypothesis that self-evidence is a critical component of a non-
alienated view of technology design. The concept of self-evidence invites a re-thinking 
of the process of design for technology, one that includes design for the exper ience of 
the self. Supported by concepts of somatic phenomenology and discourse surrounding 
'felt-life' within HCI, the case studies articulate the concept of sel f -evidence through 
the application of somat ic body-based practices as a resource for technology design 
within HCI . The case studies share a central proposition that exper ience within 
interaction is not only given but also enacted through the participation of the user . 
Including affordances for self -experience and s e l f - a w a r e n e s s within technological 
design brings an ethical dimension to the a s s e s s m e n t of technological s y s t e m s within 
HCI. By engendering a role for cultivating se l f - awareness within interaction, our digital 
technologies can support the development of an attentional skill-set for exper ience. 
* Putnam, H. ( 1 9 8 1 ) , op. cit . , p. xi-xi i . 
^ Alexander , C . ( 2 0 0 2 ) , op. cIt. , p. 352 . 
^ T h e three c a s e s tudies whisper, exhale and soft(n) a re descr ibed In C h a p t e r 5 From the Inside Out 
[whisper], Chapte r 6 Designing with Breath [exhale], and C h a p t e r 7 T o w a r d a S o m a e s t h e t i c s of T o u c h 
[soft(n)] 
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Viewing exper ience as a skill that can be evolved, is an epistemological framing that is 
central to somat ics practice**. In Personal Knowledge^, Michael Polanyi uses the concept 
of indwelling: the application of experiential skills within our use of tools and 
technology. Polanyi descr ibes the way in which we 'share a field of exper ience ' by 
extending ourse lves into our tools and technologies. Polanyi's concept of Indwelling 
exempli f ies the connection between an experiential sel f -evidence leading to a non-
al ienated view of technology design: 
[the tools] can never lie in the field [outside ourse lves] ... they remain 
necessar i ly on our side of it, forming part of ourse lves , [as ] the operating 
persons [in our creation of technology] . We pour ourselves out into them 
and assimi late them as parts of our own existence. We accept them 
existentially by dwelling in them.^ 
This chapter d i s c u s s e s insights gained from applying somatic practice to the design of 
technology, and descr ibes how these design processes can be operationalized as a 
resource within an HCI context. Among these resources , is the practice of somat ic 
connoisseursh ip , and the significance of ^somatic facilitation' as a rote within a 
technological design process that is shaped by somat ic sensibil i t ies. This chapter 
s y n t h e s i z e s data extrapolated from the c a s e studies creating an argument for the 
inclusion of somat ic awareness within an interdisciplinary framing of HCI . Finally this 
chapter s u m m a r i z e s c a s e study data through a comparat ive analys is of design process 
that eva lua tes assumpt ions , methods and outcomes: the sel f -evidence that results 
from these c a s e studies as a whole. 
Centra l to this thesis is the inclusion of se l f -ev idence and the non-al ienated view of 
technology design in which the self, embodied within the multiple roles of researcher , 
des igner , art ist, and participant or user , is included in the methodological structure of 
design for technology, both as design goal and as design process. 
^ T h e c o n c e p t of experience as skill has been descr ibed in detail in Chapte r 2 E m b o d i m e n t in S o m a t i c s and 
P e r f o r m a n c e . 
^ Polany i , M. ( 1 9 5 8 ) . Personal Knowledge: Towards a Post-Critical Philosophy, C h i c a g o : Universi ty of 
C h i c a g o P r e s s , p. 59 . 
^ Ib id . 
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F i g u r e 1 0 0 : A n a l y z e s , E v a l u a t e s a n d I n t e r p r e t s C a s e S t u d i e s a s a W h o l e 
These th ree case s tud ies t aken as a who le a re i n t ended to I l lus t ra te a b read th of 
somat ics approaches and techn iques app l ied t o t h e t e c h n o l o g y des ign cycle w i t h i n HCI 
The case s tud ies whisper and exhale ou t l i ned in Chap te rs 5 and 6 p rov i ded e x a m p l e s 
of the app l i ca t ion of somat ic techn iques exp lo r i ng b o d y - s t a t e and b r e a t h . I n t h e s e 
examp les somat i c techn iques were app l ied to t he ear ly s tages of t echno logy des ign in 
which concept exp lo ra t i on and rea l izat ion w e r e g e n e r a t e d f r o m par t i c ipan t ' s 
exp lo ra t ion of fe l t expe r ience . The th i rd case s t u d y , soft(n) a lso i nco rpo ra ted ea r l y 
des ign exp lo ra t i on based on par t i c ipan t expe r ience w o r k s h o p s and t e c h n o l o g y 
p r o t o t y p i n g . However , the case s tudy ana lys is of soft(n) in Chapte r 7 focused o n t he 
app l ica t ion of somat ics know ledge to a func t iona l c o m p u t a t i o n a l m o d e l for 
techno log ica l i m p l e m e n t a t i o n , wh ich i l l us t ra ted an a p p r o a c h t h a t e m b e d s s o m a t i c 
know ledge w i th in a c o m p u t a t i o n a l mode l in t h e des ign process. 
2 5 1 
Chap te r 4 B r idg ing Methodo log ies , i n t r oduced the case s tud ies t h r o u g h the i r 
c o n t r i b u t i o n t o des ign ac t i v i t i es , and focused on descr ib ing des ign e x p l o r a t i o n w i th in a 
des ign l i fecyc le . Danie l Fa l lman ' has n o t e d the l ink b e t w e e n des ign e x p l o r a t i o n and 
a r t i s t i c p rac t i ce . 
. . .design e x p l o r a t i o n is a way to c o m m e n t o n a p h e n o m e n o n by bringing 
forth an artifact t ha t o f ten in i tsel f , w i t h o u t o v e r h e a d e x p l a n a t i o n s , 
b e c o m e s a s t a t e m e n t or a c o n t r i b u t i o n to an o n g o i n g soc ieta l 
d i scuss ion . I n th i s way, the ac t i v i t y of des ign e x p l o r a t i o n is c lear ly 
l i nked to s o m e of the ideals of c o n t e m p o r a r y a r t , as wel l as t o the 
n t e r p r e t a t i v e a t t i t u d e of m a n y h u m a n i t i e s d isc ip l ines . [ I t a l i cs m i n e ] 
A l t h o u g h each of t he case studies brought forth an a r t w o r k as a r t i f ac t , t h a t a r t i f ac t is 
m o r e a p p r o p r i a t e l y unde rs tood as an ' a r t i f ac t of expe r i ence ' g e n e r a t e d by t he 
cond i t i ons w i t h i n t he techno log ica l des ign of t he ar t i ns ta l l a t i on . The case s tud ies also 
s i m u l t a n e o u s l y b r o u g h t f o r t h an ' a r t i f ac t o f des ign p rocess ' in w h i c h Polany l 's concep t 
of i ndwe l l i ng is a r t i cu l a t ed in the des ign o f t echno logy . The Indwe l l i ng of exper ience in 
w h i c h w e " p o u r ou rse l ves out Into our techno log ies and ass im i la te t h e m as par ts of our 
e x p e r i e n c e " ^ resona tes w i t h the des ign exp lo ra t i ons of these case s tud ies . The concept 
of i ndwe l l i ng syn thes i zes t h e no t ion of a r t i f ac t as expe r ience w h e r e s u b j e c t and ob jec t 
i n te rsec t . Th is chap te r expands upon t he e x a m p l e s i n t r oduced in Chap te rs 5, 6 and 7 
p r o v i d i n g ana lys is and con tex t regard ing somat i c fac i l i ta t ion and co l l abo ra t i on . Each 
case s t u d y app l i ed a v a r i e t y of somat i c t e c h n i q u e s w i t h i n a des ign e x p l o r a t i o n process. 
C h a p t e r 5 C h a p t e r 6 C h a p t e r 7 
F r o m the I n s i d e Out Des ign ing with Brea th S o m a e s t h e t i c s of Touch 
V V V V 
experience design concept technological evaluation of 
enquiry realization realization quality of experience 
F i g u r e 1 0 1 . A V a r i e t y of S o m a t i c T e c h n i q u e s a p p l i e d t o D i f f e r e n t S t a g e s of D e s i g n P r o c e s s 
^ F a l l m a n , D. ( 2 0 0 8 ) . T h e Interact ion Design R e s e a r c h Triangle of Design Pract ice , Des ign S tud ies , and 
Des ign Explorat ion , Design Issues, 2 4 ( 3 ) , C a m b r i d g e , M a s s a c h u s e t t s : f^IT P r e s s , p. 4 - 1 8 . 
^ Ib id , p. 8. 
^ Polany i , f^. ( 1 9 5 8 ) . op. cit . , p. 59 . 
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8.1 .1 C o n t e x t u a l i z e R e s e a r c h S t r a t e g y w i t h i n T h e s i s O b j e c t i v e s 
The research strategy is based on an overarching process of research through art that 
has explanatory value with the HCI community in the context of design for embodied 
interaction. The proposition is that if technology can be used to create a space for the 
experience of self-awareness, thereby providing a source of rich interplay between 
movement and sensory express ion, then our technologies c a n support self-cultivation 
through the development of our skills of experience. S h a r e d ambient technological 
spaces can create affordances for 'attending to' our state of being. T h e comparat ive 
case study analysis of the whisper, exhale and soft(n) installations enables a rich 
variety of somat ic body-based techniques to be evaluated in the context of this 
proposition. This chapter provides a comparat ive analys is that art iculates this 
proposition through the practice of somatic connoisseurship within a design process , 
and an evaluation of assumpt ions and values based upon se l f -ev idence that results 
from these case studies as a whole. 
8 . 1 . 2 C a s e S t u d i e s ' C o n t r i b u t i o n to t h e T h e s i s O b j e c t i v e s 
The propositions, design exploration and evidence gathered from the case studies has 
followed from an inquiry based on a set of research object ives derived from the 
research questions outlined in Chapter 1. T h e s e are summar ized to f rame the 
discussion that follows. These objectives are to: 
1. I l lustrate the application of body-based somat ic pract ices within an HCI context in 
order to expand the practical application of embodied theory and its application to 
technology design, particularly in its use a s a design resource within HCI . 
2. Enhance a reflective space for ethical valuation of technology design within HCI 
through a radical interdisciplinary approach utilizing ameliorative properties of first-
person methods of somatics and contemporary dance . 
3. Reframe user experience within HCI and between HCI and somat ics through an 
articulation of the epistemological nature of body-based somat ic pract ices. 
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8 . 2 C o n n o i s s e u r s h i p : the R o l e of S o m a t i c S e n s i b i l i t i e s in H C I C o l l a b o r a t i o n 
The pract ice of somat ic connoisseurship highlights the significance of somatic facilitation 
a s a role within the technological design processes . The role of somat ic connoisseurship 
can enrich interdisciplinary design space and bring new knowledge and new practices to 
the design of technology within human computer interaction. In The Enlightened Eye: 
Qualitative Inquiry for the Enhancement of Education, Elliot E isner descr ibes 
connoisseurship as the art of appreciation.^° Connoisseurship character izes expert ise 
that is developed, e x p r e s s e d , and passed on through the constantly refining process of 
practice. Somat ics practice develops expert ise that can a c c e s s and train experiential 
acuity including observat ion, d iscernment , synthes is , empathy, focus and clarity. The 
somat ic body-based traditions require techniques that use attention, observat ion, and 
discr iminat ion, applied to the material of exper ience for the purpose of self-cultivation. 
T h e s e techniques are developed through training that is tested and validated through 
the efficacy of practice. Michael Polanyi expresses connoisseurship as an example of 
personal knowledge that underlies much of what remains unspecifiable at the heart of 
sc ience and technology^^ Elliot Eisner has contributed insightful and persuasive 
a rguments in support of the concept of connoisseurship as a methodology within 
educational research and the arts that focus on experience as a source of knowledge: 
Perception manifests itself in experience. . . The character of that 
exper ience is in large measure influenced by our ability to differentiate 
among the qualit ies we attend to... The ability to make fine-grained 
discriminations among complex and subtle qualities is an instance of 
what I have called connoisseurship. Connoisseurship is the art of 
appreciat ion. 
It can be displayed in any realm in which the character , import, or value 
of ob jects , si tuat ions, and performances is distributed and variable. 
^° E i s n e r , E .W. ( 1 9 9 8 ) . The Enlightened Eye: Qualitative Inquiry and the Enhancement of Educational 
Practice, Upper S a d d l e River , New Jersey : Prentice Hall , p. 6 3 . 
" Po lany i , M. ( 1 9 5 8 ) , op. c i t . , p. 55. 
E i s n e r , E . ( 1 9 9 8 ) , op. cit . , p. 6 3 . 
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Through connoisseurship, the role of somatic facilitation can invite somatic sensibilities 
into the valuation and evaluation of technological interaction design within HCI . 
Modeling user experience within HCI is indeed distributed and var iable , and the need 
to develop mechan isms to explore experience as material in the design process can be 
fulfilled in part through somatic facilitation. 
The field of HCI is inherently interdisciplinary and its history is one of the inevitable 
disciplinary 'mult icultural isms' spawned by the expansive impact of technological 
growth. Just as ethnography was repurposed through the historical collaboration 
between Victor Turner and Richard Schechner , changing the face of per formance 
studies, ethnography has also shared an interdisciplinary collaboration within human 
computer interaction. Within HCI , ethnography has altered va lues , methods and 
approaches to studying users in the context of their h o m e s , envi ronments and 
cultures. As human computer interaction has responded to the democrat izat ion of 
technology in work, play, home and mobile social networks, so it has continued to 
collaborate with domains from the social sc iences and humanit ies, expanding the reach 
of its knowledge and methods. It is now commonplace for e thnographers to work 
within a technology design t e a m , where outcomes are published and peer reviewed 
within a growing interdisciplinary HCI community. 
HCI has long found gainful employment for ethnographers and ethno-
methodologists who are probably as surprised as anyone that their 
sociological training should turn out to be useful to [ technology] 
design. 
Like ethnography, somat ic facilitation enacted through connoisseurship can play a role 
in the technological design process that is a central theme and outcome of HCI 
research. 
Wright, p., BIythe, M., & McCarthy , J . ( 2 0 0 6 ) , op. cit . , p. 13. 
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In its customary mode connoisseurship is concerned with matters of 
quality, in the s e n s e of value... . Judgments concerning quality depend 
upon... refined sensibilities [that] allow us to make fine-grained 
discriminations from what concepts may be formed.^". 
In somat ic connoisseurship , matters of quality refer to the ability to recognize and 
discriminate between qualities of exper ience. Somat ic sensibil it ies support fine-grained 
discrimination regarding the use of experience as material within the design of 
interaction. In this way somatic connoisseurship c a n facilitate the development of 
techniques of a w a r e n e s s , the simple act of paying attention. Depraz, Varela and 
V e r m e r s c h have used the term 'reduction' (borrowed from Husserl ian phenomenology) 
to descr ibe this technique. They suggest that apprenticeship requires facilitation, and 
that training is the key to developing a c c e s s to the ' f ine-grained discriminations' of 
connoisseurship as referred to by Elliott E isner and his d iscussion of connoisseurship 
and judgments of va lue . Depraz, Varela and Vermersch insist on the importance of 
apprenticing in the practice of exper ience: 
We have to count [apprenticeship and] training among the more fine-
grained aspects of the basic cycle and the work sess ion [of training 
people to use their attention more skillfully within exper ience] . We stake 
our claim here: if reduction [a technique of paying attention to first-
person exper ience] means anything, it m e a n s that, with proper training, 
it can become part and parcel of everyday life.^^ 
The term ' w o r k - s e s s i o n ' as used by Depraz , Varela and Vermersch can be translated to 
somat ic facilitation events within the case -s tud ies s u c h as "participant workshop" as 
used in whisper, exhale and soft(n), "facilitated interaction" as used in whisper ax\6 
exhale and " u s e of guides as facilitator" a s used in whisper and exhale. Specif ic 
e x a m p l e s of these types of experiential training events are described in section 8 .4 , 
E x a m p l e s of Somat ic Facilitation through Connoisseurship . 
E i s n e r , E . ( 1 9 9 8 ) , op. cit . , p. 6 9 . 
D e p r a z , N., V a r e l a , F . J . , & V e r m e r s c h , P. ( 2 0 0 3 ) , op. cit . , p. 9 9 . 
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Connoisseurship, like skill , can be communicated only by example , not 
by precept. To become an expert wine taster , to acquire a knowledge of 
innumerable different blends of tea or to be trained as a medical 
diagnostician, you must go through a long course of exper ience under 
the guidance of a master.*^ 
Although somatic connoisseurship requires expert training, and a *long course of 
experience' in order to refine experiential d iscernment and evaluat ion, these 
experiential skills can be communicated by example . Somat ic facilitation within 
technology design a ims to make experiential skills accessib le f o r ' e v e r y d a y ' bodies 
including participants, researchers and design team m e m b e r s . The role of the somat ic 
facilitator as connoisseur makes is possible to apply somat ic body-based skills 
throughout many levels of the design process , from participant workshops, to 
collaborative team development, to participant guidance during an installation or in 
technology prototyping. Eisner descr ibes connoisseurship in terms of "potential 
experience". This potential has to do with our ability to recognize specific qualities 
inherent within experience. This ability is an experiential skill that can be learned. 
Eisner uses the metaphor of the wine connoisseur to descr ibe this potential 
experience: 
I say "potential", because whether we can in fact exper ience [a specific 
quality within exper ience] such as 'the wine's perfume' , for example , 
depends on both the existence of the perfume, and our ability to notice 
it ."' ' 
Somatic connoisseurship facilitates a c c e s s to potential exper ience. It accompl ishes this 
through training our ability to notice. Somat ic connoisseurship facilitates self- learning 
and the development of self-knowledge through co-exper ience . Within a technology 
design process, the experience of the facilitator's somat ic sensibil i t ies can also help to 
develop the somatic sensibilities of participants, researchers and design team 
members . 
Polanyi, M. ( 1 9 5 8 ) , op. cit . , p. 54 . 
E isner , E . ( 1 9 9 8 ) , op. cit . , p. 6 4 . 
257 
Polanyi w a s among the first to describe connoisseurship as a learned ability, as well as 
a method of knowledge acquisition. His concept of personal knowledge proposes that 
connoisseurship contains an unspecifiable element of knowledge. 
The large amount of time spent by students of chemistry , biology and 
medicine in their practical courses shows how greatly these sc iences rely 
on the t ransmiss ion of skills and connoisseurship from master to 
apprentice. It offers an impressive demonstration of the extent to which 
the art of knowing has remained unspecifiable at the very heart of 
sc ience . 
Although Polanyi suggests that personal knowledge is in part unspecifiable, I argue 
that the value of articulating somatic body-based techniques within a technology 
design framework is their ability to specify some aspects of bodily a w a r e n e s s . In my 
view this specifiability does not counter Polanyi's view, but augments it. Kieran Egan 
descr ibes somat ic knowledge a s being a foundational experience that can ground 
language. Egan refers to the qualitative experience of unity that can occur between 
somat ic understanding and linguistic comprehension as an "ultralinguistic experience' 
The tension between the Somat ic foundation of consc iousness and the... 
flexible, linguistic superstructure allows... an understanding of 
ultralinguistic exper ience; this Somat ic exper ience provides us with 
something below language that our language can strive to be true to.*^ 
Somat ic understanding is the first kind [of understanding] in the 
sequence. . . T h e Somatic is a somewhat distinctive kind of 
understanding.. . coalescing and accommodat ing with each subsequent 
kind of understanding as they develop on Somat ic foundation. Somat ic 
understanding, then, is not something that exists only prior to language 
development but rather, like each of these kinds of understanding, it 
ideally remains with us throughout our l ives, continuing to develop 
within.2° 
Egan echoes the position of many of the somatic practit ioners described in Chapter 
Two , who view somat ic facilitation as enabling one to speak from within exper ience, 
rather than about exper ience, extending how we consider specifiability. 
*® Polany l , M. ( 1 9 5 8 ) , op. c i t , p. 55. 
E g a n , K. ( 1 9 9 7 ) , op. c i t . , p. 170 . 
^° Ib id , p. 1 6 3 . 
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Somatic practice 'exploits' the malleable property of our own state , and can directly 
affect and increase our properties of agency and, echoing Foucault , to act upon our self 
in order to transform the self^^ Somat ic practice specifies the art of recognizing 
experiential qualities through functional techniques, which use attention as an 
operation in order to shift the variable of experience. Attention operates on experience 
in order to alter our state, and that state includes a c c e s s to specific qualit ies and types 
of knowledge. This ability to recognize and value qualities within exper ience and to 
transform our own state includes the art of appreciation. 
Connoisseurship is the art of appreciation. We see it in the ar ts all the 
time, as will as in other a reas of life where someone knows by virtue of 
experience and study what he or she is attending t o . " 
8 , 3 S e l f - E v i d e n c e in S u p p o r t o f C o n n o i s s e u r s h i p 
Because somatic connoisseurship focuses on experience as material , and on using 
attention as an operator to transform that exper ience, this section s u m m a r i z e s the 
variety of ways that one can focus attention in experiential activit ies. This description 
serves as a contextual grounding for specific examples used within the case studies 
described in Section 8.4, Examples of Somat ic Facilitation through Connoisseurship . 
Attention directs our observational focus. The redirection of attention can shift the 
quality of our experience, knowledge and body-state . Somat ics offers techniques that 
can train an attentional ski l l -set . These techniques identify the praxis of somat ic 
facilitation, illustrating how the direction of attention is a "concrete a c t i o n " " that has 
the ability to transform personal understanding and knowledge. 
Praxis [defines] the plane of action as a self-sufficient conduct . In 
praxis, conduct finds its truth in itself and does not need a prepared 
blueprint. Praxis also entails changing the world and yourself by 
concrete action[italics mine ] . 
Foucaul t , M. ( 1 9 8 8 c ) , op. cit., p. 1 8 - 1 9 . 
E isner , E .W. ( 2 0 0 2 ) . The Arts and the Creation of Mind, Connect icut : Yale Univers i ty P r e s s , p. 57 . 
Depraz , N., Vare la , F . J . , & V e r m e r s c h , P. ( 2 0 0 3 ) , op. cit . , p. 17. 
Ibid. 
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I n t he c o n t e x t of th is t hes i s , one of the p r i m a r y goa ls of soma t i c fac i l i ta t ion Is to e x p a n d 
t h e prac t ica l app l i ca t i on of embod ied t heo ry w i t h i n t echno logy des ign t h r o u g h t he 
app l i ca t i on of s o m a t i c awareness t echn iques . F igure 102 d i f f e ren t i a tes be tween f i r s t - , 
s e c o n d - and t h i r d - p e r s o n perspect ives . I t i l l us t ra tes how o b s e r v a t i o n serves as a f o r m 
of d i r ec ted a t t e n t i o n . A l t h o u g h rep resen ted as d is t inc t pos i t i ons , t h e r e are m u l t i p l e 
g r a d a t i o n s b e t w e e n f i r s t - , second, and t h i r d - pe rson perspec t i ves Inc lud ing a m u l t i t u d e 
of co l lec t i ve and In te rsub jec t i ve re la t ionsh ips b e t w e e n t hese v i e w s " . The In ten t iona l act 
of a t t e n t i o n enab les us t o consciously obse rve va r i ous ac t i v i t i es bo th ex te rna l and 
i n te rna l to ou r se l ves . A m o n g s t o the rs , Depraz , Vare la and V e r m e r s c h a rgue t ha t 
i n t en t i ona l l y red i rec t i ng ou r a t ten t ion or obse rva t i ona l f ocus , e f fec ts t r a n s f o r m a t i o n of 
ou r s t a t e . Th is t e c h n i q u e of red i rec t ion is a conc re te ac t ion i nvo lved in the process of 
d e v e l o p i n g s o m a t i c sens ib i l i t ies of becoming aware 
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self self 
world 
self 
world 
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self 
third-person 
Cartesian observation 
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observing self 
observing world 
second-person 
observation 
observing world 
through the self 
Christopher Alexander's 
'mirror of the sel f 
F i g u r e 1 0 2 . M o d e s o f O b s e r v a t i o n p r o v i d e u s w i t h d i f f e r e n t q u a l i t i e s a n d t y p e s of i n f o r m a t i o n 
A t t e n t i o n can be focused t h r o u g h a cer ta in sense. We can a t t e n d t h r o u g h t he sense of 
t o u c h or s i gh t , or t h r o u g h a physical bodi ly p rocess such as b r e a t h or m o v e m e n t . 
T h e concept of f irst- , s e c o n d - and thiird-person observat ion a s descr ibing a cont inuum along a social 
network has been descr ibed in Chapter 2; s e e Depraz , N., V a r e l a , F . J . , & V e r m e r s c h , P. ( 2 0 0 3 ) , op. cIt . , p. 
7 9 . 
S e e a lso A lexander , C . ( 2 0 0 2 ) , Boal , A. ( 1 9 9 2 ) , Burrow, T . ( 1 9 9 9 ) , D e i k m a n , A. ( 1 9 8 3 ) , Fra le igh, S . H . 
( 2 0 0 4 ) , Gend l in , E . T . ( 1 9 9 6 ) , J o h n s o n , D.H. ( 1 9 9 5 ) , S h u s t e r m a n , R. ( 2 0 0 8 ) , Y a s u o , Y. ( 1 9 8 7 ) . 
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We can attend directly or diffusely. We can attend to another, or we can attend to 
another through our self. These variations are a matter of practice and can be 
facilitated through the application of sonnatic sensibilities. The values of self, attention, 
experience and inter-connectedness as sonnatic sensibilities have been described in 
detail in Chapter 2. Their importance to articulating somatic connoisseurship is 
reintroduced here, as they play an important role in somatic facilitation described 
within the case studies. 
Third person Car tes ian perspect ive and 'everyday ' a w a r e n e s s 
For the purposes of the case studies, the use of third-person observation can be 
viewed in two ways, 1) in the formal sense of third-person Cartesian observation as 
reflected in the scientific method, and 2) in the informal notion of'everyday 
awareness'. With regard to the experience of participants, users, design team 
members and collaborators interacting with a technological system, it is this second 
category of 'everyday awareness' that defines our understanding of third-person 
experience within somatic facilitation in the case studies. 
One can expect that most workshop/installation participants enter into the space with 
a natural attitude and 'everyday awareness'. Depraz, Varela and Vermersch describe 
this mode of attention as a realist prejudice: the perception that "what appears to you 
is truly the state of the world"^^. One of the goals of whisper, exhale and soft(n) was to 
enable a scripted procedure for moving participants from their 'everyday awareness' 
which tend towards an outward direction, to an awareness of their own 'attending to' 
their body-state, which tends towards an inward direction. 
First person perspect ive and sel f -observat ion 
Another one of goals of this research is to support an experiential 'container', supported 
through technology, in which participants can simply "pay attention to the self". Since 
" Depraz, N., Varela, F.J. , & Vermersch, P. (2003), op. cit., p. 25. 
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the practice of various forms of awareness training use a set of procedural techniques 
or 'steps' to facilitate the transition from everyday awareness to self-observation, this 
type of structured facilitation Is also used within the case studies. 
We seek the explicit characteristics of a very specific human ability: 
becoming aware as coming to know in the first person^^ 
First-person processes were used in participatory workshops that occurred throughout 
the design of whisper, exhale and soft(n). This resulted in the design of 'attentional 
stages' incorporated into the interaction. The goal was to support specific experiential 
characteristics within the installation. Additionally, many aspects of the technology 
design process required somatic facilitator-led design exploration and discovery. This 
Included the facilitator exploring their own experience in a number of settings 
including: testing sensor experience, and developing garment design and interaction 
movement with the goal of seeking interaction that could "afford" self-connection. 
S e c o n d - p e r s o n perspect ive and somat ic facil itation 
Somatic facilitation exists within the continuum of second-person perspectives. This 
includes participant observation in workshops, facilitating co-experience in 
collaborative teams with researchers, building a shared knowledge of techniques that 
enable 'connecting' to the experience of another, and building empathic relationships 
to all aspects and materials of the design process including: accessing body state, use 
of space, exploratory process, and technology development. Depraz, Varela and 
Vermersch clarify that observational positions sit along a continuum, and that there 
are gradations between first-, second- and third- person positions. 
The three positions [first-, second- and third] ... each have multiple 
gradations defined as a function of the emphasis one puts on 
accomplishing a particular mode of validation... 
[In the second person perspective] we move from the position of 
anthropologist to that of coach or midwife, to the subject ... opening up 
to intersubjectlvity [during the interview]. 
®^ Ibid, p. 3. 
Ibid, p. 84. 
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Somatic facilitation is instantiated through multiple approaches available within 
second-person perspectives. Somatic facilitation uses skills of empathic mediation, 
resonance with the experience of others and personal familiarity with the various 
possible subtleties of participant experience, based upon the intimate preparation 
generated cumulatively from the experience of living deeply within the design process. 
In this sense, somatic facilitation exists during all phases of the exploratory design 
process, building up shared experience between collaborators and design team 
members as well as unique personal experience that can be used as material 1) in the 
iterative design and genesis of the technology and 2) in the co-experience with 
participants within the interaction during exhibition. 
A second-person position is an exchange between situated individuals 
focusing on a specific experiential content developed from a first-person 
position. The second-person position is thus typically instantiated in a 
tutor or guide, someone who has more training in or exposure to a 
certain domain, and who tries to help the expression and validation of 
someone else.^° 
As a result of somatic facilitation within the case studies, the technological design 
process constructed affordances for second-person interaction in whisper, exhale and 
soft(n). This interaction concept (named seif-to-other) was initially developed within 
whisper, and was then extended to exhale and soft(n) because of its success in 
representing second-person empathic interaction in a technology model. The 
interaction mode of self-to-other is a second-person position in which the exchange of 
breath, heart rate, or tactile effort quality could be observed and shared 'as sensory 
experience' through the interaction models within these installations. Additionally, 
facilitator second-person participant-observation was an instrumental component of 
monitoring the workshop activities in whisper, exhale and soft(n), and in gathering 
data from participatory activities that revolved around qualities of experience. 
Ibid, p. 81. 
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Observ ing through the self into the world 
Observing through the self into the world is a form of second-person observation based 
on the 'mirror of the sel f technique developed by Christopher Alexander. This 
technique was generated through decades of design practice in Alexander's 
architectural practice. Alexander defined the 'mirror of the self as a method for 
observing relative wholeness within a situation, action or object. 
[This is] a very general type of observation that relies on the observer's 
study of his or her own state of wholeness as it exists in front of 
different things or systems being observed and then uses the observer's 
experience as a measurement on the system being observed to 
determine that system's objective degree of life. 
This technique enables comparisons of relative wholeness measured through the 
experience of the self. It answers the question: ""Which of the two [situations, actions 
or objects] makes me experience a deeper feeling of unity or harmony within 
myself?"^^ Within the case studies, the 'mirror of the self was used as a somatic 
facilitation technique in a number of facilitator-led explorations that required design 
choices to be made based on various conditions. Examples include: exhibition space 
design in Rotterdam for the whisper exhibition, garment design in whisper and exhale, 
and interactive object design in soft(n). The benefit of this technique is that it enables 
the discernment within somatic connoisseurship to operate within the value of inter-
connectedness (or wholeness) as a design goat,^-' and to experientially compare and 
evaluate design choices base on this goal. Alexander intended the 'mirror of the self to 
be used as an evaluation tool. This evaluation tool can assist us when we are trying to 
observe conditions or knowledge that create an experience of greater wholeness in our 
relationship with the world. 
Alexander, C. (2002), op. cit., p. 364. 
Alexander poses a series of possible approaches to 'wording' the question of relative wholeness, Ibid, p. 
355. 
The value of inter-connectedness was described in Chapter 2 as a core value of somatic epistemology. 
•^ ^ Alexander also uses the experiential qualities of harmony, unity, aware, 'a greater feeling of life', 
'expansion of my humanity', 'my best self , 'a picture of my eternal self . Note that Alexander's descriptions 
are intended to evoke an experiential quality, not to describe the experience. This is based on the concept 
that our experience has verifiable value that exists within the subject in its relationship to the world. 
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Alexander also acknowledged that not all discernment of the world is equally 
perceivable. Although he intended the 'mirror of the sel f technique a s having 
widespread use, he also acknowledged that there are varying degrees of abilities used 
in this type of second-person observation, and In some situations a level of expert 
attentional knowledge is required. I have been using the term somatic connoisseurship 
to refer to this type of self-knowledge, one that requires time and practice to develop. 
Alexander acknowledges that: 
...In these very difficult cases, accurate judgment requires a level of self-
knowledge on the part of the observer. This may take a long time to 
develop, and often does not exist until a person has spent years looking 
at things, sharpening his or her power of discrimination.-^^ 
In the case studies, somatic connoisseurship was used in order to assess and select 
optimal design choices that could facilitate greater self-connection within the 
installation experience, and to design for this goal. This often required a second-
person empathic stance that could imagine the participant's experience through one's 
own, and could assess interaction 'tasks' as enabling self-connection for an 'everyday' 
body in an 'everyday' situation. These kinds of choices clearly require a trained 
attentional skill set to support and evaluate effective design choices. 
In order to measure [the] degree of life [in any living situation] it is 
difficult to use what, in present-day science, are conventionally regarded 
as "objective" methods. Instead, to get practical results, we must use 
ourselves as measuring instruments, in a new form measuring process 
which relies (necessarily) on the human observer and that observer's 
observation of his or her own inner state.•'^ 
In the case studies the 'mirror of the self test was used in facilitator exploratory 
movement workshops where optimal modes of interaction created and maintained 
connection to one's self even while connecting to another. The Interaction paradigm 
required that an 'act of connection' require a physical action by the Installation 
Alexander, C. (2002), op. cit., p. 366. 
Ibid, p. 354. 
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participant. For example, in the garment design of whisper, the choice between using 
connection symbols that could be seen, or fabric texture that could be felt, was 
decided through the 'mirror of the self test enacted in conjunction with members of 
the design team. 
Procedura l Descr ipt ion: Suspens ion , Redirect ion and Lett ing-Go 
The previous descriptions have accounted for varying ways in which we can approach 
observation and the praxis of attent ion. Another aspect of the application of attention is 
that its redirection can enable varying degrees of t he experience of wholeness or inter-
connection: the techniques of becoming aware. 
O 
natural attitude 
everyday' awareness iusperiMon redirection 
lettir>g go 
Figure 1 0 3 . Moving between modes of Observat ion is a Somat ic Attentionai Technique that can be 
supported through Somat ic Facil i tation and takes t h e Form of a Procedural Description 
Because the experiential goals of whisper, exhale and soft(n) shared the goal of 
creating ^affordances' for the experience of inter-connectedness with networked 
participants 'as a whole', this process has relevance for the technological design of 
these installations. Figure 103 illustrates the transit ions between observational focus, 
(attent ionai redirection), that result in t ransformation of awareness and the perception 
of inter-connectedness. This diagram illustrates an attentionai technique described by 
Varela, Vermersch and Depraz. The reference to suspension, redirection, and letting go 
[ i l lustrated earlier in Figure 9, Chapter 2, page 60] is the movement from one state to 
another through the first-person process of directing attention to one's experience. 
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This process of self-connection is shared among many first-person approaches within 
somatics, movement arts such as contemporary dance, psychology, nnindfulness and 
other self-transformational p rac t ices .Depraz , Varela and Vermersch summarize this 
process using three procedural steps: 
Suspending your "realist" prejudice that what appears to you is truly 
the state of the world; this is the only way that you can change the 
way you pay attention to your own lived experience; in other words, 
you must break with the "natural attitude" 
Redirecting your attention from the "exterior" to the "interior" 
Letting-go or accepting your experience.-^® 
These procedural steps were used as a guide for leading experiential stages within the 
participant workshops of whisper, exhale and 5oft(n), in various facilitator-led 
explorations and within the installation design itself. For example, the whisper an6 
exhale installation used guides (somatic facilitators) to lead participants into the space, 
helping them put on the garments, facilitating their first steps of interaction with their 
own body data, and then leading them to interact with another participant within the 
space (self-to-other interaction). This facilitation included stepping back once 
participants could interact in the space on their own, and observing the interaction 
space from an empathic mediation perspective. 
Each of the stages represented in Figure 103 also represent different experiential 
states within the body. Each state uniquely results from the body's inner attitude. 
These stages can be correlated to Laban's effort drives, which correspond to inner 
attitude. The first stage, the natural attitude of everyday awareness, corresponds to 
the action drive (where flow is absent, and in which movement is crystallized in 
action). The second stage, suspension, which reflects suspension of judgment, which in 
Laban's language relates to suspension of the attentional space effort; this would 
correspond with Laban's passion drive (in which space is absent, which is akin to 
This has been discussed in detail in Chapter 2. 
®^ Depraz, N., Varela, F.J. , & Vermersch, P. (2003), op. cit., p. 25. 
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attention being suspended momentarily). The third stage, redirection, corresponds to 
directing our attention inward, releasing our exertion or weight in the world; this 
corresponds to Laban's vision drive, in which weight is absent. Finally, the fourth 
stage, letting-go, corresponds to Laban's spell drive, the timeless drive, in which the 
experience of passing time is absent. Notably the experience of timelessness is often 
associated with unity, inter-connectedness and a sense of'being one with the 
environment'. Victor Turner's acknowledgement that somatically based techniques 
used in ritual are designed to shift the neurobiological state of the entire soma toward 
a shared group experience of gestalt, timelessness and transcendence,^^ is an example 
that was cited in Chapter 2. The psychologist, Shellie Levine, has described awareness 
as a 'topology' in which multiple levels of awareness construct varying experiential 
'logics', so that knowledge is state-dependent. 
I offer a theory of the topology of awareness having significant 
implications for our understanding of the nature of mind... Topology—the 
study of architectural wholes as contrasted with a linear summation of 
parts—reveals that levels of awareness are organized according to 
multiple levels of logical types. Lower levels are closer to consciousness 
and construct reality according to the organizing principle of Aristotelian 
logic, binary oppositions, and the experience of entities as unitary, 
bounded and independent. Higher levels of awareness... articulate the 
fact that entities are gestalts in intimate relations to one another. The 
organizing logic or higher levels is dialectical logic, a logic that disposes 
of binary oppositions in favor of harmonious synthesis and relations 
between gestalts. 
Levine, like Turner, Laban and Alexander, acknowledges that embodied knowledge is 
state dependent. Because attention operates on experience in order to alter our state, 
and because state includes access to specific qualities and types of knowledge, our 
goals of developing attentional skill through technology also has multiple levels of 
social and ethical value. This approach can expand resources for technological design 
that transforms the self and the world. 
Turner, V.W. (1986), op. cit., p. 43. 
Levine, S . (2000). Topology of awareness: therapeutic implications of logical modalities of multiple levels 
of awareness, Journal of Poetry Therapy, i4 (2) , The Netherlands: Springer, p. 79-95. 
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8.4 Examples of Somat ic Facilitation Through Conno isseursh ip 
This section describes examples of somatic facilitation through connoisseurship, 
focusing on the case studies as a whole. These examples support the goal of 
engendering a role for cultivating self-awareness within interaction, thereby enabling 
our digital technologies to support the development of an attentional st<ill-set for 
experience. They also Illustrate the application of the values of self, attention, 
experience and inter-connectedness, described in Chapter 2 as central to defining 
somatic sensibilities. The proposition is that somatic facilitation can be a resource 
within a technological design process when there is a need to design for a relationship 
to the self within the user experience. This could have application in systems that rely 
on contextual awareness, reminder systems, approaches to computer gaming and in 
research in technological design for health or wellbeing as well as 'design for the self. 
Some specific questions that are illustrated through the following examples Include: 
What are examples of somatic goals that can be used when designing for experience? 
How can the relationships of self-to-self, self-to-other and self-to-group be applied 
within a somatic framework of interaction? 
8.4.1 Facil i tat ing Exper ience Through Procedura l Descript ion 
Depraz, Varela and Vermersch used the phrase procedural description to describe a 
delimited scripted procedural process that occurs within a session in which the 
techniques of 'becoming' aware' are enacted and practiced.''^ A session lasts for a 
limited period of time that is situated outside of 'everyday' activity. It frames a 
procedural process in which the stages of suspension, redirection and letting-go are 
supported by a facilitator, and it includes both the expression and the validation of the 
experiential 'findings' or insights produced by this basic cycle. Depraz, Varela and 
Vermersch describe this as follows: 
Depraz, N., Varela, F.J. , & Vermersch, P. (2003), op. cit., p. 65-96. 
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We focus on the time-scale inherent in a session that lasts for a few 
hours... [this time frame] refers to social practices, which set the 
boundaries to the way in which most of use are able to develop the 
practice of becoming aware... The reason why we center our analysis on 
the temporality is simply because it corresponds best to the way in 
which most people are likely to encounter these practices. By referring 
to the session as the context of the act of becoming aware, we 
maximize its situated and embodied dimensions,'*^ 
Depraz, Varela and Vermersch site exemplary variations of such sessions including 
guided introspection, shamatha-vipashyana meditation practice, stereoscopic vision, a 
psychoanalytic session, the heartprayer, a writing session and a beginning philosophy 
course."*^ Other examples from within the fields of somatics and modern dance 
performance could include an Alexander session'*", a Feldenkrais Awareness through 
Movement session"^, contact improvisation, a Viewpoints session"^, Ashtanga yoga 
practice**^, a Butoh class'*®, an improvisational movement session, one of the many 
actor's exercises described within Augusto Boal's T h e Arsenal of the Theatre of the 
Oppressed'"^, or a Deep Listening session as developed by Pauline Oliveros.^° The 
common features of these kinds of processes are 1) that they are guided by a 
facilitator who has refined the technique through practice of connoisseurship, 2) that 
they move through a guided experiential process of becoming aware in which everyday 
experience moves through suspension, redirection and letting-go, 3) that they occur 
within a delimited timeframe that is distinguished from everyday experience, and that 
4) they involve both expression and validation, where expression is framed within the 
first-person perspective of the participant and validation is framed within a second-
'*^ Ibid, p. 21. 
Ibid, p. 22. 
Brennan, R. (1996). The Alexander Technique Manual: A Step by Step Guide to Improve Breathing, 
Posture and Weil-Being. Boston: Journey Editions. 
Feldenkrais, M. (1972), op. cit. 
'*^ Bogart, A. & Landau, T. (2005). The Viewpoints Book: A Practical Guide to Viewpoints and Composition. 
New York: Theatre Communications Group. 
Swenson. D. (1999). Ashtanga Yoga: The Practice Manual, Austin, Texas: Ashtanga Yoga Productions. 
'*^ Frateigh, S.H. (2004), op. cit., p. 153-193. 
'*^ Boal, A. (1992), op. cit., p. 60-222. 
^° Oliveros, P., see <http://www.deeplistening.org> 
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person framework that takes place between the participant and the faci l i tator guiding 
the participant back to everyday experience in order to complete or close the session, 
thereby bringing the value of the experience of the session back Into everyday life. 
The whisper and exhale workshops described in Chapters 5 and 6 are examples of 
work-sessions that utilize scripted procedural processes to guide participants through 
an experiential process. The exploratory design process of soft(n) also employed 
similar participant workshop processes (see Figure 104).^^ 
Figure 104. soft(n) Workshop Participant - Another Example of Somatic Faci l i tator Led Exploration 
Somatic facilitation uses skills of empathic mediat ion, resonance with the experience of 
others and personal familiarity with the subtleties of participant experience. The 
function of guides in the workshop process is to facilitate shared experience, 
recognizing qualities of attention, and demonstrate how to recognize the self within 
interaction. The goal of these sessions is to support the development of somatic 
sensibilities in an everyday context in order to support both a contemplat ive and a 
playful approach to self-awareness. 
Examples of guided scripts used in participant workshops for whisper, (p. 11-51, 11-62-64, 11-72, 11-92) 
exhale, (p. 11-120-122, 11-160-162), and soft(n) (p. 11-269-271) are located m Appendix C, D and E 
respectively. These Appendices also include workshop feedback cards, transcription of video interviews, and 
written response cards, as well as data summary. See also <http://whisper.iat.sfu.ca/process.html> 
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Figure 105 illustrates somatic facilitation during workshop processes for whisper, 
exhale and soft(n)}'^ In each of the case studies, guided scripts were used during 
participatory user workshops in order to facilitate experiential exploration of first-
person participant experience. Participants practiced their 'ability to notice' their own 
awareness of their body/sensory data. 
Figure 105. Workshop Guides support Scripted Procedura l Description in whisper, exhale & soft(n) 
The images in figure 105 illustrate workshop explorations of body data facil itated 
through a scripted experience ( from left to r ight) : heart data {whisper), listening inside 
{whisper), breath {exhale), body-state {exhale), and touch {soft(n)). Guided somatic 
processes include attending to the participant process, speaking a prepared script to 
guide participant experience, and recording participant experience as evidenced by 
their movement and behaviour. The recording processes involve participant 
observation, in which facilitation moved between digitally recording activit ies, and 
sensing or interpreting the participants' experience to assess t iming, flow, rhythm and 
duration of activities. These assessments were made through empathic mediat ion, with 
the goal of increasing the participants' ability to stay 'connected' to their own 
experience, and to support self-observation. 
" Figure 105 depicts whisper and exhale somatic facilitators and artistic collaborators Thecia Schiphorst and 
Susan Kozel (in the first 4 innages), and Thecia Schiphorst as a soft(n) workshop guide and facilitator In the 
final image. Knstina Anderson also contributed to supported workshop processes during the whisper 
workshops. 
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Guided procedural processes are also incorporated in the final public exhibit ions of 
whisper and exhale. This design choice was incorporated as a result of the 
instrumental success of guided somatic facilitation during the earlier part icipant 
workshops. Both whisper and exhale incorporate guides as somatic facil itators during 
the public interactive art exhibit ion. Guides support participant experience by 
facilitating transition through the stages of the installation experience. The guide's 
somatic facilitation process is enacted in five stages. 1) During the f irst stage, the 
guide directs the participant's attention toward their body-data through the activity of 
'putting on' the garment. This ritualized act invites the participant into the installation 
space, setting an experiential tone for attending to their state. This includes an 
explanation of garment functionality using physical il lustration of connecting to one's 
own data through the garment (self-to-self interaction). 
1 
Figure 106. Guides support the 5 s tages of participant interaction wi th in whisper 
From left to right: Stage 1 Dressing Part icipant, Stage 2 sel f - to-sel f explorat ion & Stage 4 sel f -2 -other 
2) During the second stage, the guide steps back to enable the participant to become 
familiar with self-to-self interaction. The guide maintains an attentive stance of 
empathic mediation that includes co-experience with participants, paying attention to 
the participants experience and engagement within the interaction of self-to-self. The 
guide's ability to employ these techniques is based upon the int imate preparation 
generated cumulatively from both somatic training and the experience of participating 
within the design process. The participant practices self-to-self interaction during this 
stage, learning to recognize and interact with their body-data within the system. The 
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end of the second stage is signaled by the participant's ability to create expressive 
self-led interaction within the system. The guide recognizes this signal by 
discriminating the shift in quality of the participant's experience. 3) During the third 
stage the guide re-enters the participant's space by demonstrating how to 'connect 
with' another participant in the space. This demonstration is not utilitarian In the task-
oriented sense, as it is not required in order to 'operate' the garment. Rather it 
supports fme-grained subtleties of the participant's experience, and is executed by 
physically guiding the participant into self-to-other interaction. 4) During the fourth 
stage, the guide steps back once again, to allow participants to explore collective 
experience and self-to-other interaction through shared data articulated within one 
another, through the garments. Participants typically remain within the installation for 
an average of 20 to 30 minutes. 5) The fifth stage is signaled when a participant elects 
to end their interaction by moving out of the space. The guide assists in the removal of 
the garment, while inviting feedback regarding participant's experience of the 
installation. This provides a space for experiential validation and evaluation between 
the participant and the guide. It also provides valuable feedback of the interaction 
model to facilitate self-observation while supporting a participant's ability to notice and 
discern their sensory body data. 
8.4 .2 . Somat ic Faci l i tated Phenomenological Inqu i ry through Movement 
The previous section explored the application of guided somatic facilitation using 
procedural scripts with users, workshop participants and members of the public that 
interact within the installation. In the case studies as a whole, many aspects of the 
technology design process required somatic facilitator-led design exploration and 
discovery. Somatic facilitation can also be applied to a technology design process 
through an inward focus that can be directed through the somatic facilitators 
themselves. In whisper, exhale and soft(n), somatic facilitation was also 
operationalized within the evaluation process of the design team. This included the 
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somatic facilitator exploring their own experience in a number of settings including 
developing garment design and interaction movement with the goal of seeking 
interaction that could "af ford" self-connection. This section explores facil itator led 
movement exploration incorporated into the garment design process of whisper. A 
subset of these techniques were also used within exhale and soft(n). 
Data gathered and analyzed from whisper participant workshops resulted in an 
interaction m o d e l , w h i c h defined a conceptual starting point that included a set of 
experiential design goals for interaction. Design refinement was required in order to 
evaluate design criteria that could produce specific garment features, interaction 
affordances, functional specifications for wiring placement, and materials selection for 
interaction. These design criteria were explored and evaluated through somatic 
facilitated phenomenological inquiry through movement. This approach was selected 
for two primary reasons, 1) one of the goals of the whisper installation was to utilize 
participant movement in order to support self-connection, and 2) the whisper 
collaborative design team was led by two dance and somatic trained facilitators^"* who 
possessed the skills necessary to articulate f ine-tuned discernment and judgment in 
evaluating this goal. 
Figure 107. Somat ic Connoisseurship through Movement In teract ion Stud ies for whisper garment 
Just as we can direct our attention to our breath, we can direct our attention to our 
movement in order to create a space for self-connection. 
See Appendix C, whisper interaction model, p. 11-31, 11-43-49. 
54 
Somatic facilitators for the whisper movement sessions are Thecia Schiphorst and Susan Kozel, who 
collaborated m concept development and articulation, particularly in relation to somatic sensibilities. 
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In The Primacy of Movement^^, Maxine Sheets-Johnstone notes how movement can 
function as an attentional operator, shifting our state from our natural attitude, 
suspending judgment and redirecting our attention through the process of 
phenomenological epoche, as described in Section 8.3, by Depraz, Varela and 
Vermersch, Sheets-Johnstone writes: 
But the different way of looking [at movement] can be extended still 
further by breaking ties to the natural attitude. When we begin our 
investigations by suspending judgment, but Instituting the 
phenomenological epoche, the familiar becomes strange. In effect, we 
examine the experience of movement anew, as If experiencing It or 
meeting it for the first time. In this way, we discover what is there in 
the phenomenon of movement in kinetic variants. Through this 
phenomenological methodology, we come to ground the fresh and 
innovative finding... in the deeper truths of animate life.^^ 
In the somatic movement facilitation within whisper, movement was explored in order 
to assess qualities of self-connection that could be "afforded" through the garment 
design. Design goals included questions such as: what kinds of movement can be 
enacted through the garment, and of those movements, what movement is best 
supported in the garment in order to increase self-connection? Somatic facilitators 
used self-directed movement in a structured improvlsational setting to explore how 
movement could support self-knowledge articulated through the garment design. 
Sondra Fraleigh has recognized this goat of movement within dance studies as 
articulating concerns for 'the self: 
As self-directed movement, dance is also a source of self-knowledge. 
Thus dance studies may be designed around concerns for human 
development. In their study of perception and movement affectivity, 
cognitive psychologists articulate concerns for "the self" that could 
enrich research in dance somatics... Self-knowledge has a basis in sense 
perception Including proprioception, the movement sense. All our 
movement is constantly being somaesthetically processed in the 
interweave of our senses, perceptions and emotions. 
" Sheets-Johnstone, M. (1998), op. cit. 
Ibid, p. 265. 
" Fraleigh, S.H. (1999). Family Resemblance, in Fraleigh, S. & Hanstein, P. (eds.) (1999). Researching 
Dance: Evolving Modes of Inquiry, Pittsburgh: University of Pittsburgh Press, p. 11-12. 
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The movement explorations utilized within the whisper garment design illustrate the 
intersection of somatics practice with contemporary dance processes, where 
movement exploration is intrinsic to interaction. Fraleigh considers this as a focus of 
the body-for-self that shifts its attention in an inward direction and can be considered 
a kind of intrinsic dance: 
Intrinsic dance is performed as body-for-self, not as body-for-other as in 
theatrical contexts, but looking inward to the experience. Logically 
speaking this would not be a type of dance, but a shift of attention.^® 
It IS precisely this shift of attention that was a desired ^affordance' of participant's 
movement while wearing the w / 7 / 5 p e r garment, where the interaction gesture could 
support a participant's ability to Mook inward to the experience' during interaction. This 
phenomenological inquiry through movement was based on exploring the interaction 
modes within the interaction model: self-to-self, self-to-other, and self- to-group. We 
sought specific design solutions that would enable the development of a wearable 
garment. The goal was to further refine specific interaction 'gestures' and garment 
interaction affordances. This design approach modeled choreographic movement 
processes, where a choreographer prepares movement material in a studio and then 
brings that material to a group of dancers in order to further explore and improvise. 
Figure 108. Low Fidelity Prototype: Drawing the Wiring & Connect ion Resul ts from First Workshop 
Ibid, p. 15. 
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The somatic phenomenological inquiry through movement operated in the following 
manner. Based on the interaction model designed as an outcome of the whisper 
workshops, a set of initial design decisions were made and corresponding design 
constraints were identif ied. These included the selection of a shirt- l ike or jacket- l ike 
garment that could house breath and heart-rate sensors, a microcontroller, batteries 
and supplementary wiring that could connect sensors and actuators to the 
microcontroller within the garment. The decision was also made to utilize a wireless 
body-area-network between each part icipant-garment and the central server, which 
would visualize and sonify participants' body data. This would enable whisper 
installation participants to move about freely in the exhibition space. Based on 
collective design team processes, a set of initial design suggestions were made 
regarding the garment configuration. These included an LED array situated on the left 
sleeve that would display the identity of the participant, a breath band sensor inside 
the shir t- jacket, a heart-rate sensor on the left hand, and a 'connecting snap' on the 
right hand. The concept of the connecting snap was developed from the Velcro 
'a t tachments ' explored within the workshops. The connecting snap would enable 
participants to select their own body data, and to share their body data with other 
participants within the exhibit ion. It would also function as a unique identifier for the 
participant, which would be transmitted to the central server. 
Figure 109. Low Fidelity Prototype whisper Garment with Hand Drawn Wiring & Connect ion Position 
T h e s e Design Choices Resulted from "Mirror of the Se l f " Test Used in First Movement Workshop 
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The design goals for the movement workshop were to evaluate optimal solutions for a 
series of design decisions that would support the somat ic values of self , exper ience, 
attention and inter -connectedness. The resulting design decisions were evaluat ive, and 
based on the outcomes of a set of design quest ions. T h e s e included: a re the initial 
suggested design choices regarding placement of L E D a r r a y s , s e n s o r s , and connectors , 
in optimal locations for use (in both the physical gestural s e n s e and attentional s e n s e ) ? 
How can their positions support self-connection during interaction? Where are the 
optimal locations of s e / ^ t o - s e / f connect ion-snaps that a c c e s s one 's own breath and 
heart -rate? Where are the optimal locations of self-to-other connect ion-snaps for 
sharing breath and heart -rate with others? How can we optimize the location of 
connection-snaps based on the design constraint that requires sel f - to-sel f and self - to-
other connect ion-snaps to be co-located on the garment?^^ Do the connection symbols 
that identify connection type (breath or heart - rate) "afford" recognition? Are they easy 
to identify and to locate on the garment? How can the connection symbols support the 
shift of attention from self- to-self to self- to-other, while maintaining self -connection 
during this interaction? 
Although the underlying concept of whisper was 'the simple act of paying attention', 
the design decisions that would support this goal were variable, specif ic and complex. 
Somatic sensibilities influenced the high level goals of self, exper ience, attention and 
inter-connectedness, yet these high-level goals required the ref inement of a specific 
technical, aesthet ic, and experiential design that could be built and tested while it 
supported these somatic va lues. In order to effectively operationalize these va lues , the 
inclusion of self-evidence and a non-alienated view of technology is n e c e s s a r y . 
Connection-snaps were conceived of as identifiers. They were able to recognize the identity of the 
participant that was connecting into the snap. This enabled the system to parse whether the snap belonged 
to 'self or 'other'. They could also recognize the specific identity of the 'other' thereby enabling connections 
between multiple participants. The whisper technical design solution utilized 'sewing snaps' which were 
conductive and could therefore close an electrical circuit when in contact through the act of 'snapping 
together'. Although both functional and aesthetic, this solution did pose some difficulties for some installation 
participants because the snaps were sometimes 'finicky' and required precise positioning. The concept of the 
identifier was evolved in the exhale design, producing a better design solution through the use of RFID tags 
which simply required proximity without precise contact. 
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I revisit the proposition stated earlier in this chapter . The inclusion of self-evidence and 
a non-alienated view of technology can occur in technology design when the self, 
embodied within the multiple roles of researcher , designer , artist, and participant or 
user , is included in the methodological structure of the design for technology, both as 
design goal and as design process. 
The design approach within whisper w a s to 'live within' the s y s t e m as deeply as 
possible , evolving appropriate somat ic facilitation throughout the exploratory design 
process . The resulting approaches described here, were developed within the whisper 
design process and then cumulatively evolved during exhale and soft(n). Cumulat ive 
design processes enable greater levels of validation regarding their efficacy as a 
resource for technological design within an HCI context. 
In order to evaluate the design questions outlined on the previous page, two 
m o v e m e n t workshops were held. Each workshop w a s facilitated through somatic 
phenomenological inquiry through movement. The goal of the first workshop was to 
eva luate the initial design suggestions regarding p lacement of s e n s o r s , actuators and 
connectors on the garment . The goal of the second movement workshop was to 
eva luate the exper ience of the connect ion-snaps 1) connecting to one's own breath 
and heart - rate data through self- to-self interaction, and 2) connecting to another 
part icipant's breath or heart-rate and sharing that data in self- to-other interaction. 
Both of these workshops used a form of Alexander 's "mirror of the self" test in which 
one possible design outcome is compared to another to evaluate which of the two 
"enab les a greater connection to the self". 
The method which I propose is therefore different from currently 
accepted forms of observation... you are a s k e d to record your own inner 
feeling, your own Inner wholeness—and this is used then as the 
m e a s u r e of the degree of life in s o m e s y s t e m of the outer world you are 
observing.^° 
60 Alexander, C. (2002), op. cit., p. 367. 
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This approach has a historical resonance with many movement practices including 
dance somatics and intrinsic dance as described by Sondra Fra le igh^ \ Augusto Boal's 
theatre e x e r c i s e s " and those found in the martial a r ts : 
A comparable test [of observing greater wholeness or unity between self 
and worid] in which exponents of Aikido are a s k e d to compare the inner 
state they find themselves when comparing two act ions; these Aikido-
trained individuals are quite used to discerning, and then using, their 
inner awareness of relative greater harmony in themse lves as a 
measure of the goodness of the action c o n t e m p l a t e d . " 
The movement workshops consisted of two (approximately) 45 -minute improvisational 
movement sess ions that were facilitator-led. Design goals were articulated and 
reviewed prior to e a c h movement sess ion . Discover ies and insights were noted and 
recorded during and following the movement s e s s i o n s . The movement sess ions were 
witnessed and documented by members of the garment design t e a m . ^ The first 
movement session resulted in design choices that enabled garment design ref inement 
regarding placement for LED array, wiring, sensors and the microcontroller (see Figure 
108) . The second movement workshop explored symbol placement for connect ion-
snaps in self-to-self and self-to-other interaction. An additional design exploration 
based on Applied Kinesiology was incorporated to augment and refine movement 
workshop findings. These design explorations are described in the next two sect ions. 
8 . 4 . 3 . C o n n e c t i o n b e t w e e n P a r t i c i p a n t s : S y m b o l v e r s u s F e e l 
The second movement workshop explored design criteria related to the connect ion-
snaps on the iv/7/sper garment. The goal of the workshop was to develop an optimal 
solution to enable both self-to-self and self-to-other selection within the interaction 
design of the garment . 
Fraleigh, S.H. (1999), op. cit., p. 11-12. 
" Boal, A. (1992), op. cit., p. 60-222. 
" Alexander, C. (2002), op. cit., p. 354. 
^ The garment design team consisted of Thecia Schiphorst, Susan Kozel, Kristina Anderson and Maryan 
Meek-Schiphorst. The two latter team members witnessed and recorded the movement sessions. 
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Movement improvisation began by focusing on exploring locations on the garment that 
were accessible to the self, that made sense to the body, and that supported 
movements or gestures that expressed relationships to the self. The male-end of 
connection-snap was worn on the right hand on the second and third fingers, like a 
small f inger glove, so that the female-end of the snaps would be positioned on the 
garment. This allowed the hand to ' reach' for the self in self-to-self interaction, or to 
reach for another in self-to-other interaction. During movement exploration a number 
of gestures were found that supported self-to-self movement. One was the right hand 
reaching across the front of the body to hug the ribs on the left side of the body. 
Another was the right hand reaching up and across the body to the left shoulder and 
then the collar of the neck. It became evident that affordances for everyday range of 
motion would constrain potential solutions, and that gestural comfort and ease, were 
addit ional design factors. Everyday range of motion dictated that the garment 
connection-snap positions would lie on the front of the garment since most people are 
not flexible enough to reach around to their backs. A movement discovery process led 
to the identification of positions that included the left waist, left ribs, left shoulder, and 
left collar. Note that all of the self-to-self gestures included self-wrapping, the 
metaphoric gesture of holding, or comfort ing the self. 
Figure 110. Init ial Connect ion-Snap Locat ions 
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The next stage in the movement improvisation focused on exploring locations on the 
garment that were accessible to the self but that could also be located by another. 
Because the self-to-self movements had identified a number of possible locations, 
these same locations were explored to assess their expressiveness and meaningfulness 
in self-to-other interaction. One of the movement discoveries was that the frontal 
location of the connection-snaps required two people to face one another, in a similar 
relationship to partner-dancing or intimate conversation. This face-to-face social 
convention also positioned the male-end on right hand of the connection-snaps in 
direct line with the partners female-end on the left sided garment connection-snaps. 
When both partners reached out to connect with one another, the gesture was one of 
dancing together. In this way the movement discovery was made that connection-snap 
locations that afford self-connection, were also able to afford self-to-other sharing. 
Figure 111. Movement Discovery Leads to Sel f - to-Other Metaphor of Partner Dancing 
The final stage of the second movement session explored the representational choice 
of the connection symbols, and the effect of that representation on self-connection 
within experience. This segment of the movement session answered the design 
questions: Are the connection symbols easy to identify and to locate on the garment? 
How can the choice of connection symbol representation support the shift of attention 
from self to other, while maintaining inner self-connection during this interaction? 
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During the first movement workshop a set of connection symbols were hand drawn on 
the low fidelity garment prototype to represent breath and heart-rate. The location of 
the connection-snaps enabled installation participants to choose which type of data 
(breath or heart-rate) they selected to 'attend to'. This created a need to distinguish 
between differing types of body-data alongside the connection-snaps. The original 
symbols were borrowed from the whisper interaction model, and are il lustrated in 
Figure 112. The goal of this final movement exploration was to explore interaction 
with the symbols, putt ing oneself in the position of an installation participant entering 
the system. 
Figure 112. Visual Symbols Represent ing Breath and Heart Data Reduce Sel f -Connect ion 
The movement discovery was that searching for the visual symbol on the garment 
increased the cognitive load through the act of visual scanning. This discovery was 
surprising at the t ime, and was enabled as a result of somatic phenomenological 
inquiry through movement. The observation made during the movement session was 
that while the movement gestures of reaching out and connecting through the snaps 
supported self-connection and attention to one's body state, the added cognitive load 
of visually searching for the type of sensory connection negated that focus. It was also 
assessed that this would be particularly challenging for f i rst- t ime participants and 
'everyday' bodies within the system. This movement discovery resulted in further 
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explorations with textural textile symbols that required tactile recognition. 
Consequently, a mirror-of-the-self test was enacted which compared 'visual symbol 
reading' with 'tactile symbol sensing ' . The tactile approach created far greater 
affordances for self -connection, maintaining attention to the self whife connecting with 
another. The workshop results included documentation of design choices and next 
steps. Figure 113 illustrates notes taken following the second movement exploration 
which record that "symbols flatten experience", and recommend the use of fabric 
textural materials such as leather, flannel and wool that can be differentiated through 
touch. 
Figure 113. Example Notes Taken From Movement S e s s i o n s - Symbo ls Flat ten Exper ience 
As a result of the design choice to use tactile symbols for the connect ion-snaps, a 
series of tactile materials were explored and tested for tactile aesthet ic quality, e a s e of 
recognition and discernment . 
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Figure 114. Compar ison of Recognition between Symbol & Feel ing of Leather , Cotton and Wool 
3 -f^r 
^ VCl Of 
-K: cro 
Figure 115. Design Process Select ing Tactile Nature of Fabr ic for Connection 
Figures 114 and 115 illustrate tactile symbols and notes corresponding to the design 
process that supported this stage of garment design. 
8 . 4 . 4 . U s i n g A p p l i e d K i n e s i o l o g y a s a F a c i l i t a t e d S o m a t i c D e s i g n P r o c e s s 
The movement workshops evaluated gestural interaction and raised queries regarding 
the effect of electrical energy in close proximity to the body. The human body is 
affected by electricity and magnetic fields because of their ability to induce currents. 
There is a continuing debate concerning the effects of power frequency (50/60 Hz) 
fields on the human body, particularly with the increasingly widespread use of local 
magnetic st imulation in diagnostic and therapeutic modalit ies, and the increased use of 
cellular phone electromagnetic radiation. 
Reilly, J.P. (1998) . Applied Bioelectncity: From Electrical Stimulation to Electropathology, New York: 
Springer-Verlag. 
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Figure 116. Applied Kinesiology (Muscle Tes t ing ) Quer ies Optimal Path for Wiring on G a r m e n t 
This design concern led to the adoption of the application of Applied Kinesiology a s a 
somatic technique to help to evaluate an optimal wiring configuration within the 
ivrt/sper garments . This technique (illustrated in Figure 116) , w a s selected because 
somatic facilitators within the whisper research project had experiential expert ise using 
Applied Kinesiology, and could design an Applied Kinesiology sess ion to target specif ic 
queries regarding optimal body functioning under specif ic conditions. In order to 
employ the Applied Kinesiology sess ion , a targeted set of design criteria was prepared. 
. J 
c i J 
.Sill. 
lake 
Figure 117. BodyScan Chart Created for Applied Kinesiology Quer ies 
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The design criteria was directed towards selecting the best path for the flow of 
electrical current through the garment, as it is positioned in proximity to the body. The 
goal was to facilitate optimal design choices regarding location, position and flow of 
electrical conduits near the body, to support the greatest possible 'heal th ' for the body 
during interaction. Figure 117 illustrates the 'BodyScan' chart created for Applied 
Kinesiology queries. Results from the Applied Kinesiology testing provided a series of 
design decisions that affected garment attr ibutes and constraints. One of the resulting 
design choices was to move the microcontroller f rom the centre of the upper back (see 
Figure 118 left image) to the pelvis area of the lower back (see Figure 118 right 
drawing). This was based on the assessment of electromagnetic disturbance to the 
heart organ. 
fUcUc 
Figure 118. Electricity Map Before and After Applied Kinesiology Test ing 
Another design choice was to provide a specific depth of 'padding' between current 
flow and its proximity to the body. These design decisions resulted in a revised 
'electricity map' and design requirements for padding electrical activity in relation to 
opt imal functioning of the body. Specifically, the batteries and the microcontroller 
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required specific padding requirements in order to enable optimal body functioning. 
These revised design criteria were used in the development of the whisper garment 
design. An example of before and after wiring requirements for garment design is 
illustrated in Figure 118. The final wA7/sper garment design was the result of somatic 
facilitation explored through participant workshop sessions, as well as the somatic 
facilitated phenomenological inquiry through movement. These design processes were 
evolved in their application within exhale and soft(n), and became the basis for 
exploring the practice of somatic connoisseurship as a resource for technology design 
within HCI. 
Figure 119. Final whisper Garment Design Including Padding for Batter ies & Microcontroller 
8 . 4 . 5 . R o t t e r d a m s p a c e e x p l o r a t i o n 
The final example of somatic facilitation included in this section is based on the design 
of the whisper exhibition space, located in the lobby of the Rotterdamse Schouwburg 
Theatre in the centre of Rotterdam. This example serves as an il lustration of somatic 
facilitation that attends to spatial qualities for interaction design. The whisper 
collaborative design team worked with \/2_Lab in two residencies before the final 
exhibition at DEAF03 in R o t t e r d a m . D u r i n g the second residency, the whisper design 
6b 
For full list of collaborators and credits, refer to Author's Acknowledgements in the Front Mater p. 15-17. 
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team occupied the exhibition space for one full week during January 2003.^^ This time 
period enabled the design team to inhab i t ' the s p a c e , observing the flow of people 
moving through the lobby, exploring spatial relat ionships, designing and positioning 
projection a reas and testing the effects of lighting, movement and ambient sound 
levels. During this t ime period, daily movement explorations took place. These 
m o v e m e n t explorations supported a design ana lys is reflected in the categories of flow, 
sound , projection, body and space. One of the primary goals during the seven days 
was to ' l ive' within the space , infusing the sense of space within the somat ic value of 
inter-connectedness. The simple intentional act of inhabiting the space over a period of 
t ime saturated our bodies with aesthetic sensitivity that ' tuned' our attention, state 
and knowledge. We incorporated the somat ic sensibil it ies of the space into and through 
ourselves.^® Although this description of indwelling is imbued with a poetic framing, 
somat ic connoisseurship requires sensibil it ies that support f ine-grained discrimination 
of exper ience as material within the spatial design of interaction. S p a c e plays a living 
role in this s y s t e m of discernment, supporting and grounding the "potential 
exper ience" of future participants. Specif ic and var ied spatial explorations applied 
somat ic facilitation through the "mirror of the self" test as outlined by Christopher 
Alexander , a method of observation that includes the self within the space : 
I have expressed the view that s p a c e must be considered an almost living 
enti ty—a kind of stuff, which depending on the recursive structures that 
are built upon it, becomes progressively more and more alive... different 
parts of space are seen to have different degrees of life. But precisely 
b e c a u s e the observational method of Descartes [ third-person observat ion] 
forbids us from seeing these facts—or indeed these kinds of facts—these 
observat ions and these observed facts have dropped out of a w a r e n e s s in 
the modern era.. . Where Descar tes only al lowed observation to focus on the 
outer reality of mechanisms of the world, my [Alexander 's] method 
requires that we focus on the inner reality of feeling a s well.^^ 
To view the design timeline for the whisper development process, see Chapter 5, Figure 27, p. 135. 
During the Rotterdam Schouwberg residency, the whisper design team was supported by somatic 
facilitation of Thecia Schiphorst and Susan Kozel with the interaction design expertise of Kristina Anderson. 
Other design team members Including Robb Lovell also had contemporary dance training and were familiar 
with somatic approaches of 'attunement' to space. 
Alexander, C. (2002), op. cit., p. 353. 
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Figure 120. Schouwburg Spatial Explorat ion: Garment Prototype in Space 
Daily movement explorations included 'warming the body up' in the space, as well as 
focused movement explorations that assessed how the moving body would suggest 
spatial features such as lighting, spatial boundaries, spatial design for sound domes, 
projection pools, and legibility of garment LED arrays. 
Figure 121. Schouwburg Spatial Explorat ion: Pools, Window S h a d e s , Sound Dome 
The original spatial configuration included cafe style tables and chairs that were 
removed in order to facilitate the movement of bodies, sensing and inhabiting the 
space. Expenments with projector pools that suggested visual concepts for the final 
installation were prototyped. Sound domes, which localize and focus sound within 
directed areas, in order to create intimate sonic regions were installed. Movement 
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explorations continued with the goal of creating a felt sense of bodily scale that could 
enable a more personal relationship within the larger exhibition space. 
Figure 122. Schouwburg Spat ial Mock Up including Sound Domes Hung from Grid 
The result of this residency was a spatial design and plan for hanging the grid that 
included projector and sound dome locations. These plans were required so that 
theatre technical production could prepare the lobby prior to the exhibition opening 
8 '< 
:: 
Figure 123. S c h o u w b u r g Spatial Plan for whisper Insta l la t ion Resul ted from Design Team's 
indwelling in S p a c e during Week Res idency 
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The whisper residencies provided a week to explore and inhabit the space in 
preparation for the exhibit ion, a luxurious t ime frame in comparison to many other 
installs. However, observing the space from within the self as suggested by the 
'mirror-of- the-sel f practice can be applied within many varied t ime frames, from hours 
to months. Spatial approaches to somatic indwelling that supported design choices for 
movement and interaction were evolved from these initial tests and then applied to the 
exhale exhibition during Siggraph Emerging Technologies exhibit ion in July 2005, and 
to the SQft(n) exhibition during April 2007. Somatic facil itation supports technology 
design that invites participants to ' l ive ' within interactive spaces more fully, attending 
to the concept of ^wholeness' or inter-connectedness within experience. 
8.5 Conclusion 
As human computer interaction has responded to the democratization of technology in 
work, play, home and mobile social networks, it has also extended its collaborators to 
include domains from the social sciences, humanit ies, arts and performance, 
expanding its knowledge and its methods. Like the multiple disciplines that partner 
within HCI research, somatic facilitation can play a role in the technological design 
process that is a central them and outcome of HCI research. 
This chapter has discussed insights gained from applying somatic practice to the 
design of technology and has described how these processes can be operationalized as 
a design resource within and HCI context. I t has il lustrated how somatic 
connoisseurship can apply body-based awareness skills to technology design, f rom 
participant workshops to collaborative team development, and f rom guided participant 
interaction to prototyping for wearable or tangible comput ing. 
The practice of somatic connoisseurship highlights the significance of somatic 
facilitation as a role within the technological design process. I have il lustrated how the 
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role of somatic connoisseurship can enrich interdisciplinary design space, bringing new 
knowledge and practices to the design of technology within hunnan computer 
interact ion. 
The research strategy outlined in this chapter has been based on an overarching 
process of research through art that has explanatory value within the HCI community 
in the context of design for embodied interaction. These examples have sought to 
f rame the following proposit ion: if technologies can be used to create a space for the 
experience of self-awareness, thereby providing a rich interplay between movement 
and sensory expression, then our technologies can support self-cult ivation through the 
development of our skills of experience. 
The case studies presented within this thesis are interwoven within applications of 
somatic connoisseurship, from the highest level goal sett ing, in which somatic values 
of self, experience, attention and inter-connectedness set a resonant ' tone' that aligns 
creative intent ion, to the detailed and specific design choices which form the 
fundamental material of interaction, aesthetics, technologies, and artifacts of 
experience. 
Within this common case-study framework, the whisper design process was highlighted 
as an exemplar in this chapter. Because the quant i ty of case study documentation is 
sizeable, and the sheer number of examples abound, I chose to select a delimited set 
of examples that could illustrate the interconnected process of somatic facilitation 
within a coherent design process, in which design choices are mult i - layered, complex 
and inter-connected. This illustrative approach has explanatory value and 
demonstrates foundational evidence that can be applied within other technological 
design processes, where somatic goals that seek to support self-experience exist 
within and overall design framework. 
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In addit ion, the somatic approaches that were tested within the whisper design process 
have direct corollaries in the development of exhale and soft(n). Both exhale and 
soft(n) utilized scripted procedural descriptions in participant workshops to explore and 
define experiential possibilities. Within the case studies as a whole, somatic 
connoisseurship established a foundational role in conceptualizing, implementing and 
refining these artworks. 
The concept of self-evidence presented within this chapter, invites a re-thinking of the 
process of design for technology, one that Includes design for the experience of the 
self. The inclusion of self-evidence and the non-alienated view of technology design 
supports technology design in which the self, embodied within the mult iple roles of 
researcher, designer, artist, and participant or user, is included in the methodological 
structure of design for technology, both as design goal and as design process. 
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Toward Richer Models of Experience 
"Everything real must be experience-able somewhere, and 
every kind of thing experienced must somewhere be real." 
William James^ 
"...to continue the investigation ... will require a paradigm 
shift in multimedia research away from purely technical 
concerns satisfied with incremental progress within 
established paradigms to a radically interdisciplinary 
approach to research, design and development." 
Marc Davis^ 
^'Academic disciplines are most active at their ever-
changing interfaces." Richard Schechner^ 
9.1 Introduction 
This thesis has presented a radical interdisciplinary dialogue, one that draws upon a 
necessary collaboration between divergent knowledge traditions and epistennologies of 
practice within human computer interaction, somatics and contemporary dance 
performance. By drawing together strands of theory, practice and methodology this 
dialogue has produced a body of work articulated through the case studies, whisper, 
exhale and soft(n). This final chapter draws upon the collaborative nature of these case 
studies by summarizing their contribution to human computer interaction. These 
collaborative and radical interdisciplinary methods are based on an epistemological 
reframing of the nature of user experience within HCI and between HCI and somatics. 
This chapter articulates the thesis's contributions to HCI, drawing conclusions about 
the relationship between theory and practice, and outlines future possibilities for 
research in the area of somatics and embodied interaction within HCI. 
^ James, W. (2003). Essays in Radical Empiricism. London, UK: Dover Publications, p. 83. 
^ Davis, M. (2003), op. cit., p. 51. 
^ Schechner, R. (2002). Performance Studies. London, UK: Routledge, p. 19. 
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Figure 124: S u m m a r i z e s a Radical Interdiscipl inary Dialogue Based on Col laborat ion between 
Body -based Somat ic Awareness Techniques and Human Computer Interact ion 
9.2 S u m m a r i z i n g and C o n t e x t u a l i z i n g Research Ob jec t i ves 
The thesis research strategy has been based on an overarching process of Research 
through Art that has explanatory value within the HCI community in the context of 
design for embodied interaction. The case studies provided examples of somatic body-
based techniques that were applied to technology design. This 'Research through Art ' 
supported a discovery-led, exploratory design process that resulted in the development 
of a theoretical f ramework, grounded in practice. Because the HCI l i terature offered no 
insights into how we can apply somatic body-based techniques and embodied theory to 
the design and implementation of technology, and because this research is framed 
within artistic practice, I utilized a Research through Art approach, with the goal of 
gaming insights into the application of somatic practice to the design of technology. 
The application of somatic techniques to technology design has been described, 
analyzed, interpreted and critically reflected upon throughout the thesis, as illustrated 
in Figure 124. This explication has framed somatic theory and practice, identifying the 
need for expanding embodied methodologies wi thin HCI, and has contextualized a 
range of somatic techniques that can be applied to technology design for experience. 
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This approach has illustrated how somatic body-based practices can be applied as a 
resource for technology design within HCI. The Research through Art strategy has also 
influenced the collaborative processes engendered within the research. The case study 
art-works were large-scale projects developed over mult iple year periods, requiring 
collaboration within interdisciplinary design teams. Team membership spanned 
disciplinary domains including: somatics, contemporary dance, computer science, 
electrical engineering, interaction design, media arts, sound design, mathematics, 
phenomenology and project management. Because the outcome for each case study 
was an art installation, the overarching artistic goals led the design process, and 
therefore aligned the various interdisciplinary domains within the artistic strategy and 
directive**. The case studies were highly collaborative processes that were art ist- led.^ 
The theoretical framework utilized in the case studies was developed through personal 
experience articulated within somatic connoisseurship, combined with empirical data 
gathered from the design processes of whisper, exhale and soft(n). Robert Yin's 
analysis of case-study research suggests that this combination optimizes and 
strengthens the case-study design because it can articulate converging lines of inquiry 
that ground a theoretical framework.^ By positioning the phenomenon of body-based 
somatic practice within the context of design for technology within HCI, the case 
studies enable a deliberate inquiry into contextual conditions arising f rom the 
differences between two distinct epistemologies of practice, one that focuses on self-
evidence gained from first-person experience, and the other that directs its attention 
toward "technical concerns satisfied with incremental progress within established 
** This distinguishes these case studies from other technological design projects that can be encountered 
within HCI, however, the contribution of somatic-based techniques within a technological design process can 
be applied to any technology design process in which design for the user's self awareness can Increase the 
instrumentality of a computer mediated interaction. 
^ In each of these projects my own role as a conceptualizing artist required developing and refining artistic 
concept, strategy and implementation, thereby guiding design decisions throughout the implementation 
process. In both whisper and exhale, Susan Kozel also contributed in the role of collaborative artist, 
supporting the development of artistic conceptualization and refinement. In whisper, Kristina Andersen's role 
in interaction design also had a tremendous impact on the development of the concept iteration. 
^ Yin, R.K. (2003), op. cit. p. 98. 
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parad igms" . ' The intersection of these contextual frames creates a space for radical 
interdisciplinary inquiry in which both somatic practice and human computer 
interaction can collaborate to transform and extend their own domain boundaries. 
Collaboration creates an environment where the partners can push the 
boundaries of themselves and integrate their differing personal 
characteristics. Interactions among partners create new properties that 
build on each other toward creative outcomes, identit ies, and 
relationship possibilities, [this can lead to ] both personal transformation 
and domain transformation.^ 
The 'somatic t u rn ' invites a rethinking of the process of making technology, one that 
includes design for the experience of the self. Including self-experience and self-
awareness into technological design brings an ethical dimension to the assessment of 
technological systems within HCI, enabling us to answer the question, how can 
technological design support self-awareness in the context of the personal, social and 
global communit ies of practice? The benefits of this radical interdisciplinary approach 
extends beyond the user experience of technology. I t also influences and transforms 
the collaborators embodied in the roles of researchers, art ists, designers, scientists 
and technologists, and finally extends to transform the domain knowledge itself. 
9.2.1 R e s e a r c h Object ives 
The proposit ions, design exploration and evidence gathered throughout the thesis has 
fol lowed f rom an inquiry based on a set of research objectives derived from the 
research questions outl ined in Chapter 1. These are summarized to frame the thesis 
contr ibut ions that follow. The research objectives are to: 
1. I l lustrate the application of body-based somatic practices within an HCI context in 
order to expand the practical application of embodied theory and its application to 
technology design, particularly in its use as a design resource within HCI. 
' Davis, M. (2003), op. cit., p. 51. 
® Miell, D., & Littleton, L. 
Association Books, p. 21 
 i ll, .,  ittl t , . (eds.) (2004). Collaborative Creativity: Contemporary Perspectives. London: Free 
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2. Enhance a reflective space for ethical valuation of technology design within HCI 
through a radical interdisciplinary approach util izing ameliorative properties of first-
and second- person methods of somatics and contemporary dance. 
3. Reframe user experience within HCI and between HCI and somatics through an 
articulation of the epistemological nature of body-based somatic practices. 
These three research objectives are the basis for the discussion of the thesis 
contributions to human computer interaction. 
9.3 Contr ibut ions to Human Computer In terac t ion 
This research is focused on the varieties of user-experience f rom the pragmatic to the 
exquisite, and articulates this focus by bridging embodied methodologies f rom 
somatics and contemporary dance performance to human computer interact ion. The 
contributions to human computer interaction derive from the development of theory, 
practice and methodologies that support the process of applying the ameliorative 
approaches of somatic body-based awareness practice to the technology design in 
HCI.^ 
9.3.1 Application of body-based somat ic pract ices a s a design resource for HCI 
The first research objective was to illustrate the application of body-based somatic 
practices within an HCI context in order to expand the practical application of 
embodied theory and its application to technology design, particularly in its use as a 
design resource within HCI. 
A design resource is a technique or tool that supports design: creative processes that 
result in the development of an artifact or experience, that affect an outcome by 
improving the self or the world. Within this research, the design resource is a collection 
of somatic body-based techniques that can be applied to design for technology, 
^ For clarification, contributions to HCI articulated within the text are presented in italics. 
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support ing pragmatic approaches to experience design within HCI. Depraz, Varela and 
Vermersch define a pragmatic approach to knowledge generation as: 
the Implementat ion of techniques, means and know-how. In 
pragmat ism, one cares about how well something adapts to its 
situations rather than how well one formulates a priori principles. From 
this viewpoint, t ru th consists in the success, efficacy, and functionality 
of the realized action. 
A somatic design resource illustrates techniques for exploring experience, sustaining 
pragmatic approaches v/ithin HCI, and thereby enabling designers to "'think more 
precisely" in order to improve design knowledge and practice. 
Bill Gaver has argued for the value of augmenting design practice by articulating 
design resources within the HCI communi ty: 
Our purpose is to reveal some of the techniques that interaction 
designers use in creating compelling designs, and to enable other 
designers to think more precisely—whether critically or construct ively.. ." 
This thesis contributes to HCI by articulating somatic body-based techniques as a 
design resource, in order to enable HCI researchers and designers to more accurately 
conceive, develop and reflect upon appropriate uses of embodied awareness theory 
and practice. 
This research also provides opportunities to select specific technical approaches to 
incorporat ing somatic techniques within technology design processes. In doing so, it 
i l lustrates the application of the values of self, at tent ion, experience and inter-
connectedness, described in Chapter 2 as central to defining somatic sensibilities. This 
research supports the concept of Technology as Experience,^^ and facilitates access to 
technology's potential experienced^ through training our ability to notice. This thesis 
^° Depraz, N., Varela, F.J. , & Vermersch, P. (2003), op. cit., p. 17. 
" Gaver, W., Beaver, J . , & Benford, S . (2003). Ambiguity as a resource for design, CHI Letters, Proc. CHI 
2003, New York: ACM Press, p. 233. 
McCarthy, J . , & Wright, P. (2004), op. cit. 
Eisner, E.W. (1998), op. cit., p. 64. 
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also contributes the concept of somatic connoisseurship as a pragmatic approach to 
somatic facilitation within technology design in HCI. Somatic connoisseurship highlights 
matters of quality, and refers to the ability to recognize and discriminate between 
qualities of experience in precise ways. Somatic sensibilities support f ine-grained 
discrimination regarding the use of experience as material within the design of 
interaction. In this way somatic connoisseurship can facilitate the development of 
techniques of awareness, the simple act of paying attention that can be supported 
through technology design processes. 
Incorporating somatic facilitation through the practice of connoisseurship within a 
technology design process expands the practical application of embodied theory and its 
application to technology design. 
The varied somatic knowledge and techniques that underlie these contributions have 
been described in Chapters 5, 6, and 7, and analyzed in Chapter 8. In particular. 
Chapter 8 articulated the concept of somatic connoisseurship as a framework for 
analyzing and evaluating the application of bridging embodied methodologies f rom 
somatics and contemporary dance performance to human computer interact ion. 
This thesis has contributed to the Held of HCI by 1) illustrating the application of body-
based somatic practices within an HCI context, thereby 2) expanding the practical 
application of embodied theory and its application to technology design, and 3) 
demonstrating the value of body-based somatic techniques as a somatic design 
resource within HCI. 
9.3.2 A Radical Interdiscipl inary Approach to Collaboration 
The second research objective was to enhance a reflective space for ethical valuation 
of technology design within HCI through a radical interdisciplinary approach utilizing 
ameliorative properties of first-person methods of somatics and contemporary dance. 
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Chapter 8 described attentional methods used to facilitate awareness. Because 
attent ion operates on experience in order to alter our state, and because state includes 
access to specific qualities and types of knowledge, our goals of developing attentional 
skill through technology has multiple levels of social and ethical value. 
This approach contributes to HCI by expanding ethical resources for technological 
design that transforms the self and the world. 
Body-based awareness practices in somatics are based in self-cult ivation and self-
agency; they act upon the self in order to ameliorate and to improve our technical 
skills of accessing experience. However, the application of first- and second- person 
methods of phenomenological somatics within this research can be differentiated by its 
context . 
This research contributes to HCI by articulating first- and second- person methods 
through the design of technology, so that the ameliorative process is at once 
individual, cultural and systemic: it becomes simultaneously inter-subjective combining 
a form of social self-inquiry through somatic facilitation. Awareness of one's own 
organism leads to recognition of the commonality of all human organisms. Attention 
is an ecological process. 
The proposit ion is that as the self is cult ivated, an ethical relationship can emerge 
between self-awareness and technologies created f rom the application of attention to 
our experience. An ethical valuation of interdisciplinary technology design also requires 
an evaluation of the nature of collaboration within interdisciplinary design teams, 
exploring the collaborative frameworks that have supported the three case studies. 
Marc Davis has suggested that in order to investigate new methodologies for 
'^^  Burrow, T. (1999), op. cit. 
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experiential systems within HCI, we require a paradigm shift that moves beyond 
incremental progress based on technical solutions to a: 
... radically interdisciplinary approach to research, design and 
development. To facilitate such a paradigm shift, we wil l have to 
question and be willing to change basic components of our work: our 
methodologies, objects of study, and the composition of the research 
community for experiential systems. This reorientation will be 
challenging, but the technologies we can develop and the experiences 
may be able to facilitate will be worth the effort, 
In the research presented within this thesis, somatic facilitation existed during all 
phases of the exploratory design process, building up shared experience between 
collaborators and design team members as well as unique personal experience that 
were used as material throughout the iterative design and genesis of the technology. 
Radical interdisciplinary design requires collaborative creativity within the design team 
in order to support the indwelling that facilitates co-experience shared within team 
processes. 
Inherent in these contemporary approaches to collaborative creativi ty is 
an emphasis on studying processes involved rather than a sole focus on 
examining the quality of the products of creative endeavours. I t is not 
only cognitive processes tha t are implicated in creative work. Creating 
collaboratively can be a highly emotionally charged and deeply personal 
meaningful process—involving the construction of subjectivit ies and 
relationships as well as ideas and a r t e f a c t s . [ i t a l i c s mine] 
Chapter 8 introduced Polanyl's notion of indwell ing. Within this thesis, indwelling is 
used both as an approach to user experience, and as an approach to collaborative 
processes. By indwelling within a design process, design team members negotiate and 
construct shared understanding of experiential language. This shared co-experience 
accumulates throughout the life of the exploratory design process, i terated and refined 
Marc Davis makes this statement in the closing Future Work section that ends his discussion of Theoretical 
Foundations for Experiential Systems. His suggestion of future work summarizes the strategies and practice 
that has been outlined within this thesis. See Davis, M. (2003), op. cit., p. 51. 
Miell, D., & Littleton, L. (2004), op. cit., p. 1. 
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mult iple t imes throughout the life of the creative cycle^^. Within the research 
elaborated in this thesis, the collaborative design process centered on exploring self-
experience as material for design. This focus on experience as design material required 
that each design team member personally experience, and have access to, the 
knowledge embedded in processes of ' technologies of the sel f within the collaboration. 
This resonates with Foucault's observation that tha t 'care of the se l f is a precursor to 
the concept of citizenship and the Hellenistic understanding of the 'care of the city'.*^ 
In this case, citizenship within the design team includes shared somatic experiential 
processes in the context of collaborative creativity. These first-person experiences are 
facil i tated through techniques of somatic connoisseurship and are distinct f rom the 
everyday experience and 'natural at t i tude' in their specific application of attentional 
s k i l l . I n c l u d i n g ameliorative properties of self-cult ivation in roles of citizenship within 
a design group, echoes Trigant Burrow's view that f irst-person attention is the process 
by which we connect in a sustainable way to our environment. These views of the 
relationship between the care of the self, and attent ion through the self to the world 
i l lustrate theoretical and reflective positions that are put into practice within this 
research. This approach redefines a radical interdisciplinary dialogue that is included in 
the collaborative nature of design exemplif ied wi th in the case studies. Defining 
collaboration as a 'critical technical practice' as articulated in Chapter 1 , becomes 
relevant in this instance. The collaborative processes distinguish between technologies 
of the self, and the concept of " individual ism": two politically distinct views reflecting 
the relationship between self and world. Individual ism dissociates the self f rom the 
world privi leging the boundary-separation of self f rom world, and enabling the 
^ The design processes of whisper, exhale and soft(n) each occurred over a period of over two years. These 
lengthy design processes enabled more In-depth accumulation of design experience, knowledge and shared 
practice, and also created an internal set of personal stories that imbue multiple experiential layers within a 
design process. 
®^ Refer to the discussion in Chapter 2, pp. 62-65, in which Foucault traces subjective practices including 
self-observation to the ancient Hellenistic concept of the 'care of the self illustrating how first-person 
practices such as 'attending to the self were utilized as a foundation of knowledge. 
19 
Many of the whisper and exhale design team members participated In the whisper and exhale workshops 
as facilitators and/or participants including: Thecla Schiphorst, Susan Kozel, Kristina Andersen, Robb Lovell, 
Jan Erkuu, Catvin Chow and Camille Baker. Additionally, many of the soft(n) design team also participated in 
the soft(n) user workshops. 
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traditional positivist view of the world as existing outside of the self; whereas, 
'technologies of the self enables an integrated articulation of both self and world by 
valuing interconnectedness as a strategy for accessing state-based knowledge and the 
experience of wholeness: the ecology of the self within the world.^° The original 
conceptual description of the whisper project used the term collective first-person 
methodologies to describe the creative process that included the self within the radical 
interdisciplinary process of collaborative design. 
The 'first person' of these methodologies comes into play through 
emphasis on design that is intimately connected to the body. Like 
phenomenology, collective first person methodologies are based 
primarily upon physical experience, but emphasis is shifted to the 
collective. The design process involves a strong commitment to material 
and physical experimentation. Each stage of the research period is 
linked to exploration in the (dance) studio. Physical improvisation 
techniques determine emergent movement vocabularies and inform the 
design process. The process is not simply to import pre-fabncated 
devices into the studio. All materials and devices are tested physically 
so that the body knowledge and the hardware/software design occur 
simultaneously. The creative development of the wearable devices is an 
embodied and performative process.^* 
The creative collaborative design team processes utilized within the case studies 
contributed to HCI by defining design features of a radical interdisciplinary 
collaborative approach that utilized ameliorative properties of first- and second- person 
methodologies of somatics and contemporary dance. 
Figure 125: Design Team Workshop Part icipat ion in Creat ive Col laborat ion 
^° Refer to the discussion m Chapter 8 regarding distinct topologies of awareness, p. 268, where the 
psychologist, Shellie Levine, has described awareness as a 'topology' in which multiple levels of awareness 
construct varying experiential 'logics', so that knowledge is state-dependent. 
Cited from design brief and planning document whisper: wearable body architectures, concept description 
document, and funding application for the Daniel Langlois Foundation, the Canada Council for the Arts and 
the Arts Council of British Columbia. This document was co-authored by Thecia Schiphorst and Susan Kozel. 
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This research objective Is operationalized in two ways within the collaborative team 
processes: 1) design team members share in somatic awareness techniques facilitated 
by somatic connoisseurship in order to develop a collective experiential knowledge of 
the specific qualit ies that formed the basis for experiential material used within the 
design process, and 2) design team members ground their Individual areas of domain 
expertise In the shared experience constructed through the process described above, 
allowing the team to develop a common experiential language. Developing a radical 
interdisciplinary dialogue through the material of experience becomes the basis for 
pragmatic design outcomes that define aesthetic, technological and experiential 
features of the wearable tangible networked art instal lation. Both 1) and 2) are part of 
an overarching art ist- led process in which artistic goals are used to align the various 
interdisciplinary domains within the artistic strategy and directive, guided by somatic 
faci l i tat ion. 
An example of design team members sharing in somatic awareness techniques 
facil i tated by somatic connoisseurship (described in 1.above) is i l lustrated in Figure 
125, in which design team members participated in exploratory experience workshops, 
side by side with workshop participants. This is an example of the application of 
collective f irst-person methodologies to support shared knowledge and indwelling. 
An example of design team members grounding their domain expertise (such as texti le 
design, sewing, engineering, programming) In the cumulative shared knowledge 
gained through shared experience (constructed through exploration in workshops and 
other exploratory experiential somatically facil i tated processes), are i l lustrated in 
Figures 126 and 127 (described in 2. above). 
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Figure 126: The Shared Sewing Circle includes Sewing , Soldering and Engineer ing Design 
These examples illustrate the concept of the sewing circle, a collaborative design 
approach to prototyping in shared space that can share aesthetic development as a 
result of aligning to experiential goals, 'mix ing ' the methodologies of engineering, 
sewing, movement and aesthetic design. Like the definition of 'collective first-person 
methodologies', the sewing circle was originally articulated during the conception of 
the whisper installation: 
22 
Ibid. 
... generally attributed to groups of women, domesticity and text i les, the 
term is associated with 19^^ century social and creative processes 
employed in the interests of rehabil itating a largely dismissed creative 
activity: crafting an artifact according to an inherently social and 
collective design process. Like the members of sewing circles and other 
creative collectives, we are building our own vocabularies, physical 
techniques and methodologies working with textiles and mapping the 
skills of knitting and stitching onto device design. Our sewing circle may 
stitch and knit with [materials and text i les] , but we will also wire our 
bodies into wearable devices and physically improvise, fabricate, and 
engineer in the studio. 
Figure 127: Aesthet ics Evolved from Collaborative Approach to S e w i n g Circle 
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A s t h e s e l f is c u l t i v a t e d wi th in a t e c h n o l o g y d e s i g n p r o c e s s , a n e t h i c a l r e l a t i o n s h i p c a n 
e m e r g e b e t w e e n s e l f - a w a r e n e s s a n d t e c h n o l o g i e s c r e a t e d f r o m t h e a p p l i c a t i o n of 
a t t e n t i o n to o u r e x p e r i e n c e . A n e t h i c a l v a l u a t i o n of i n t e r d i s c i p l i n a r y t e c h n o l o g y d e s i g n 
r e q u i r e s a n e v a l u a t i o n of t h e n a t u r e of c o l l a b o r a t i o n w i th in i n t e r d i s c i p l i n a r y d e s i g n 
t e a m s , e x p l o r i n g t h e c o l l a b o r a t i v e f r a m e w o r k s t h a t h a v e s u p p o r t e d t h e t h r e e c a s e 
s t u d i e s . 
T h e b e n e f i t s of t h i s r a d i c a l i n t e r d i s c i p l i n a r y a p p r o a c h e x t e n d s b e y o n d t h e u s e r 
e x p e r i e n c e of t e c h n o l o g y . I t i n f l u e n c e s a n d t r a n s f o r m s t h e c o l l a b o r a t o r s e m b o d i e d in 
t h e r o l e s of r e s e a r c h e r s , a r t i s t s , d e s i g n e r s , s c i e n t i s t s a n d t e c h n o l o g i s t s , a n d f ina l ly 
e x t e n d s to t r a n s f o r m t h e d o m a i n k n o w l e d g e i tse l f . 
This thesis has contributed to HCI by 1) enhancing a reflective space for ethical 
valuation of technology design within HCI, 2) applying this to a radical interdisciplinary 
approach that evaluates the nature of collaboration, that is articulated through 3) the 
utilization of ameliorative properties' self-cultivation supported through somatic 
facilitation within collaborative design processes. 
9.3.3 Ref rame Epistemologies of Pract ice regarding User Exper ience within HCI 
T h e th i rd r e s e a r c h o b j e c t i v e in th is t h e s i s w a s to reframe user experience within HCI 
and between HCI and somatics through an articulation of the epistemological nature of 
body-based somatic practice. 
T h e e x p l o r a t i o n of fe l t - l i fe within H C I h o l d s a n a s c e n t a n d y e t - t o - b e fulf i l led p l a c e 
w i t h i n t h e d e s i g n of t e c h n o l o g y . T h e r e is a c o n t i n u e d n e e d for t h e d e v e l o p m e n t of a 
t h e o r e t i c a l a n d p r a g m a t i c e x p l o r a t i o n of t h e m e d i a t i o n of o u r s u b j e c t i v i t y in t h e 
c o n t e x t of H C I . T h i s t h e s i s h a s e x p l o r e d t h e e p i s t e n n o l o g i c a l n a t u r e of b o d y - b a s e d 
s o m a t i c p r a c t i c e , g r o u n d i n g th is e x p l o r a t i o n in t h e h i s t o r i c a l d e v e l o p m e n t of t h e 
p a r a l l e l y e t d i f f e r e n t i a t e d e p i s t e m o l o g i e s of p r a c t i c e t h a t r e p r e s e n t s o m a t i c s a n d 
h u m a n c o m p u t e r i n t e r a c t i o n . 
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T h e t h e s i s h a s d i f f e r e n t i a t e d b e t w e e n h i s t o r i c a l t r a j e c t o r i e s t h a t c o n s t r u c t k n o w l e d g e 
f r o m within the subject a n d t h o s e t h a t c o n s t r u c t k n o w l e d g e f r o m t h e e x t e r n a l i z e d 
f r a m e of a n empirical body. C h a p t e r 2 h a s d e s c r i b e d t h e h i s t o r i c a l e m e r g e n c e of t h e s e 
d i s t i n c t e p i s t e m o l o g i e s of p r a c t i c e . C h a p t e r 8 h a s e l a b o r a t e d o n t h e h i s t o r i c a l 
d i f f e r e n c e s by a r t i cu la t ing s p e c i f i c a t t e n t i o n a l t e c h n i q u e s t h a t s u p p o r t t h e d e v e l o p m e n t 
of e x p e r i e n t i a l ski l l t h a t c a n b r i d g e t h e s e e p i s t e m o l o g i c a l m e t h o d s t h r o u g h t h e i r 
a p p l i c a t i o n w i th in t e c h n o l o g y d e s i g n , p r o v i d i n g p o s s i b l e a p p r o a c h e s t o r e f r a m i n g u s e r 
e x p e r i e n c e w i th in h u m a n c o m p u t e r i n t e r a c t i o n . 
In s o m a t i c p r a c t i c e m e a n i n g is c o n s t r u c t e d t h r o u g h s e l f - o b s e r v a t i o n , e x p e r i e n c e a n d t h e 
i n t e r c o n n e c t e d n e s s of b o d y w i th m i n d . C h a p t e r 2 h a s s u m m a r i z e d f o u r p r inc ip le v a l u e s 
t h a t g r o u n d a t t i t u d e s , p r a c t i c e s a n d k n o w l e d g e w i th in s o m a t i c s . T h e s e v a l u e s a r e 
s u m m a r i z e d a s t h e v a l u e s of se l f , a t t e n t i o n , e x p e r i e n c e , a n d i n t e r c o n n e c t e d n e s s . E a c h of 
t h e s e v a l u e s c r e a t e s a n i n t e n t i o n a l , e t h i c a l a n d a e s t h e t i c s t a n c e t h a t c o n s t r u c t s m e a n i n g 
a n d f r a m e s k n o w l e d g e p r o d u c t i o n . 
S o m a t i c c o n n o i s s e u r s h i p f o c u s e s on e x p e r i e n c e a s m a t e r i a l , a n d o n u s i n g a t t e n t i o n a s 
a n o p e r a t o r to t r a n s f o r m t h a t e x p e r i e n c e . C h a p t e r 8 s u m m a r i z e d a v a r i e t y of w a y s 
tha t o n e c a n f o c u s a t t e n t i o n in e x p e r i e n t i a l a c t i v i t i e s . A t t e n t i o n a l sk i l l r e q u i r e s 
d i s c e r n m e n t a n d a g e n c y . D i s c e r n m e n t is t h e abi l i ty to r e c o g n i z e t h e s u b t l e q u a l i t i e s of 
e x p e r i e n c e , a n d a g e n c y is t h e abi l i ty to c h o o s e to m o v e t o w a r d o n e o r a n o t h e r q u a l i t y 
w i th in a n e x p e r i e n t i a l s t r e a m . C h r i s t o p h e r A l e x a n d e r u s e s t h e e x a m p l e of t h e p r a c t i c e 
of m i n d f u l n e s s to d e s c r i b e t h i s p r o c e s s : 
. . . the B u d d h i s t s t u d e n t is t a u g h t to r e c o g n i z e , f e e l , a n d e x p e r i e n c e t h e 
p r e c i s e Inner s t a t e w h i c h h e o r s h e is in a t e a c h i n s t a n t . T h e k e y to t h i s 
m e t h o d , a s p r a c t i c e d by B u d d h i s t s , is to r e c o g n i z e t h e I n n e r s t a t e s t h a t 
a r e w h o l e s o m e , a n d t h e n to m o v e t o w a r d t h o s e p h e n o m e n a in t h e i n n e r 
a n d o u t e r wor ld w h i c h c a u s e o r t e n d to c r e a t e t h i s s t a t e of 
w h o l e s o m e n e s s in t h e o b s e r v e r a n d in w h i c h w h o l e s o m e n e s s is 
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c o n s i d e r e d to b e t h e m o s t i m p o r t a n t a n d t h e m o s t f u n d a m e n t a l i n t e r n a l 
c o n d i t i o n . " 
T h e p r o p o s i t i o n is t h a t sh i f t ing a t t e n t i o n to o u r o w n b o d y - s t a t e is a s t e p t o w a r d s 
i n c r e a s i n g o u r bod i l y a w a r e n e s s , t h e r e b y g a i n i n g I n s i g h t into p e r c e p t u a l h a b i t s , 
p e r s o n a l k n o w l e d g e a n d s o m a t i c s e n s i b i l i t i e s . 
A c k n o w l e d g i n g t h e r e a l m of e m b o d i e d h a b i t s , w h i c h t h e p r o c e s s of 
b e c o m i n g a w a r e is to reveal^"* 
B y e n g e n d e r i n g a ro le for cu l t i va t ing s e l f - a w a r e n e s s w i th in i n t e r a c t i o n , o u r d ig i ta l 
t e c h n o l o g i e s c a n s u p p o r t t h e d e v e l o p m e n t of a n attentional skill-set for e x p e r i e n c e . 
V i e w i n g e x p e r i e n c e a s a sk i l l t h a t c a n b e e v o l v e d , i s a n e p i s t e m o l o g i c a l f r a m i n g t h a t is 
c e n t r a l to s o m a t i c s p r a c t i c e . 
This research contributes to HCI by reframing user experience through an articulation 
of the epistemological nature of body-based somatic practice. By engendering a role 
for cultivating self-awareness within interaction, our digital technologies can support 
the development of an attentional skill-set for experience. Viewing experience as a skill 
that can be evolved, is an epistemological framing that is central to somatics practice. 
9.4 Future Work 
A s s c i e n c e a n d t e c h n o l o g y c o n t i n u e s to d i s c o v e r , i n v e n t a n d m e d i a t e l iv ing s y s t e m s 
t h a t wil l a l t e r o u r l i v e s o n the p l a n e t , h u m a n c o m p u t e r i n t e r a c t i o n c a n p lay a n a c t i v e 
ro le in i n c r e a s i n g t h e l e g i t i m a c y of a n o n - a l i e n a t e d v i e w of t e c h n o l o g y t h r o u g h its 
ab i l i ty to c r i t i ca l l y r e s p o n d through t h e i m a g i n a t i o n a n d d e s i g n of f u t u r e t e c h n o l o g i e s . 
T h e d e m o c r a t i z a t i o n of t e c h n o l o g y h a s i n c r e a s e d t e c h n o l o g i c a l m e d i a t i o n of e x p e r i e n c e 
in w o r k , h o m e , p l a y a n d m o b i l e s o c i a l a n d u b i q u i t o u s n e t w o r k s . O u r f u t u r e s i n c l u d e 
o r g a n i c t e c h n o l o g i e s t h a t c a n b e g r o w n bo th i n s i d e a n d o u t s i d e o u r b o d i e s , a n d 
" Alexander, C. (2002), op. cit., p. 368. 
Depraz, N., Varela, F J . , & Vermersch, P. (2003), op. cit., p. 3. 
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n e t w o r k s t h a t u s e ' s e l f - a w a r e n e s s ' s t r a t e g i e s to in te l l igent ly r e c o n f i g u r e t h e m s e l v e s in 
r e s p o n s e to a d v e r s e c o n d i t i o n s i n c l u d i n g e r r o r r e c o v e r y b a s e d o n ' s e l f - h e a l i n g ' , w h e r e 
d e v i c e s c a n d e t e c t lost c o n n e c t i v i t y , l o c a t i n g a n o t h e r a c t i v e r o u t e , a n d s u p p o r t i n g t h e 
n e t w o r k g o a l of i n t e r - c o n n e c t e d n e s s . S i n c e t h e b i r th of t h e E N I A C " , t e c h n o l o g i c a l 
l a n g u a g e a n d m e t a p h o r s h a v e b e e n a p p r o p r i a t e d to d e s c r i b e o u r b o d i e s a n d m i n d s , 
e m b r a c i n g o u r c o g n i t i v e a n d c o m p u t a t i o n a l s e l v e s , w h i l e l e a v i n g o u t o u r in tu i t i ve , 
s u b t l e - s e n s i n g a n d s u b j e c t i v e s e l v e s . Y e t , a s o u r h u m a n h i s t o r y b e g i n s to b r i d g e i ts 
o w n e p i s t e m o l o g i e s of p r a c t i c e , i n t e g r a t i n g T e c h n o l o g i e s of t h e S e l f m o r e a c t i v e l y 
wi th in d e s i g n p r o c e s s e s , l a n g u a g e t h a t d e s c r i b e s c o m p u t e r n e t w o r k p r o c e s s e s a r e a l s o 
b e g i n n i n g to a p p r o p r i a t e s o m a t i c a w a r e n e s s m e t a p h o r s , d e s c r i b i n g i n t e l l i g e n t 
a u t o n o m o u s b e h a v i o u r w i th in a n e t w o r k a s m i r r o r i n g t h e i n t e l l i g e n c e o f s e l f -
a w a r e n e s s . T h e r e is no d o u b t t h a t H C I is e x t e n d i n g Its c o l l a b o r a t o r s , k n o w l e d g e a n d its 
m e t h o d s . L i k e t h e mul t ip le d i s c i p l i n e s t h a t p a r t n e r w i t h i n H C I r e s e a r c h , s o m a t i c 
fac i l i ta t ion c a n p l a y a ro le in t h e t e c h n o l o g i c a l d e s i g n p r o c e s s t h a t is a c e n t r a l t h e m e 
a n d o u t c o m e of H C I r e s e a r c h . 
How c a n w e b e g i n to c o n c e p t u a l i z e a n d p r o t o t y p e o u r a p p l i c a t i o n s of 
t o m o r r o w ? O u r abi l i ty to d e s i g n o u r f u t u r e s r e q u i r e s s o m e h a n d -
h o l d i n g : b r ing ing c l o s e r c o n n e c t i o n to t h e c o m m u n i c a t i o n b e t w e e n 
a r t , s c i e n c e , a n d r e s e a r c h in t h e t e c h n o l o g y i n d u s t r y . T h i s h a n d -
h o l d i n g c a n be u n c o m f o r t a b l e a t f i rs t , w i th a r e q u i s i t e p e r i o d of 
s w e a t y p a l m s , u n c o m f o r t a b l e s i l e n c e s , a n d s o c i a l f a u x p a s . B u t h a n d -
ho ld ing c a n a l s o inv i te a f f e c t i o n , c u r i o s i t y , a n d v u l n e r a b l e d a t a : 
w h i c h , if r e s p e c t e d , c a n r e s u l t in k n o w l e d g e s h a r i n g a n d b u i l d i n g . 
T h i s r e s e a r c h d o m a i n e x t e n d s e m b o d i e d c o g n i t i o n , e x p a n d e d 
p e r c e p t i o n , a d a p t i v e e n v i r o n m e n t s , a n d i n t e r a c t i v e s y s t e m s . I t 
c o n s i d e r s t h e s e d i f fer ing a s p e c t s a s l a y e r s of a r c h i t e c t u r e s t h a t 
e m b r a c e a n d i n c l u d e t h e b o d y a n d i ts o w n d a t a , a f f e c t i o n a t e 
c o m p u t i n g , s e n s u a l i n t e r f a c e s , m o d e l s for i n t e n t i o n , s m a r t m a t e r i a l s , 
t e x t i l e s , s h a p e - s h i f t i n g f o r m s , a n d s p a c e s t h a t c a n m o v e a n d 
t r a n s f o r m . 
Electronic Numerical Integrator and Computer (ENIAC) was the first general purpose electronic computer. 
ENIAC was designed to calculate artillery firing tables for the U.S. Army's Ballistic Research Laboratory, but 
its first use was in calculations for the hydrogen bomb. See Goldstein, H.H. (1972). The Computer: from 
Pascal to von Neumann. Princeton, New Jersey: Princeton University Press. 
Schlphorst, T. (2006a). Affectionate computing: can we fall in love with a machine? IEEE Multimedia, 
J 3 ( l ) , January-March 2006, p. 20-23. 
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T h e p r o p o s i t i o n t h a t s o m a t i c fac i l i ta t ion c a n b e a r e s o u r c e w i th in a t e c h n o l o g i c a l d e s i g n 
p r o c e s s h a s b e e n t h e c e n t r a l a r g u m e n t of t h i s t h e s i s . H o w c a n t e c h n o l o g i c a l d e s i g n 
s u p p o r t s e l f - a w a r e n e s s in the c o n t e x t of t h e p e r s o n a l , s o c i a l a n d g l o b a l c o m m u n i t i e s of 
p r a c t i c e ? A l t h o u g h t h e f o c u s o n p r o c e s s e s of s o m a t i c c o n n o i s s e u r s h i p h a s b e e n a r t i s t -
led p r a c t i c e , s o m a t i c fac i l i ta t ion h a s f u t u r e p o t e n t i a l w i th in H C I w h e n e v e r t h e r e is a 
n e e d to d e s i g n for a relationship to the self within the user experience. T h i s c o u l d h a v e 
a p p l i c a t i o n in s y s t e m s t h a t re ly on c o n t e x t u a l a w a r e n e s s s u c h a s C S C W a n d w e a r a b l e 
a n d m o b i l e t e c h n o l o g y s y s t e m s , r e m i n d e r s y s t e m s , c o m p u t e r g a m i n g , i m m e r s i o n , 
r e s e a r c h in t e c h n o l o g i c a l d e s i g n for h e a l t h a n d w e l l b e i n g a s we l l a s ' d e s i g n for t h e s e l f . 
N e w a p p l i c a t i o n s of o r g a n i c m a t e r i a l s , m e d i c a l t e c h n o l o g i e s , a n d b i o m e d i c a l p r o c e s s e s 
r e q u i r e e t h i c a l p r a c t i c e s t h a t e n a b l e t h e m e d i a t i o n o f s u b j e c t i v i t y . I n t h e s o c i a l s e c t o r , 
a p p r e c i a t i v e i n q u i r y for s o c i a l c h a n g e , a n d e x p e r i e n t i a l r e s e a r c h t h a t e m p l o y s f i rs t - a n d 
s e c o n d - p e r s o n v a l u e s s u c h a s e m p a t h y , t r u s t a n d f o r g i v e n e s s r e q u i r e s u b j e c t i v e 
e v a l u a t i o n w i t h i n d e s i g n p r o c e s s e s . 
T h e n e e d for e x p a n d i n g t o o l s , t e c h n i q u e s a n d r e s o u r c e s t h a t c a n s u p p o r t d e s i g n for 
e x p e r i e n c e w i t h i n t e c h n o l o g y c o n t i n u e s to i n c r e a s e . H u m a n c o m p u t e r i n t e r a c t i o n h a s 
a c k n o w l e d g e d t h e n e e d to d e v e l o p a n d e x p a n d m e t h o d s of e x p l o r i n g e x p e r i e n c e . 
D e p r a z , V a r e l a a n d V e r m e r s c h a c k n o w l e d g e t h e l a c k of p r e c e d e n c e in i n t e g r a t i n g 
s o m a t i c a w a r e n e s s t e c h n i q u e s w i th in i n t e r d i s c i p l i n a r y p r a c t i c e s . B e c a u s e t h e r e is little 
i n t e r d i s c i p l i n a r y p r e c e d e n c e in a r t i c u l a t i n g t h e s e t e c h n i q u e s to a w i d e r a u d i e n c e , t h e 
r e s e a r c h is sti l l e x p l o r a t o r y a n d its u l t i m a t e a c c e p t a n c e n o t k n o w n : 
B e c a u s e of t h i s lack of p r e c e d e n c e ... w e h a v e n o c l e a r l y d e f i n e d 
a u d i e n c e . O u r h u n c h is t h a t w e a r e a d d r e s s i n g o u r s e l v e s p r i m a r i l y to 
t h o s e p e o p l e within... t h e d o m a i n s [ o f c o g n i t i v e n e u r o s c i e n c e , 
p h i l o s o p h y , p s y c h o l o g y , t h e m a n y p r o f e s s i o n s d e a l i n g w i th h u m a n 
t r a n s f o r m a t i o n s u c h a s e d u c a t i o n , r e m e d i a l t h e r a p i e s , k n o w l e d g e 
m a n a g e m e n t ] w h o h a v e b e c o m e s e n s i t i v e t o t h e n e e d for f u r t h e r w o r k 
o n t h e m e t h o d of e x p l o r i n g e x p e r i e n c e . 
27 Ibid, p. 4. 
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T h i s u n k n o w n fu tu re po in ts to t h e potential experience t h a t c a n b e a r t i c u l a t e d t h r o u g h 
t h e sk i l l s of s o m a t i c c o n n o i s s e u r s h i p . T h i s t h e s i s h a s a r t i c u l a t e d w a y s in w h i c h h u m a n 
c o m p u t e r i n t e r a c t i o n c a n i n c o r p o r a t e n e w " m e t h o d s of e x p l o r i n g e x p e r i e n c e " . T h e 
r e s e a r c h p r e s e n t e d h e r e c a n a l s o b e of i n t e r e s t to r e s e a r c h e r s t h a t a p p l y b o d y - b a s e d 
s o m a t i c a w a r e n e s s p r a c t i c e s to i n t e r d i s c i p l i n a r y m e t h o d s in t h e s c i e n c e s , s o c i a l 
s c i e n c e s a n d h u m a n i t i e s : t h o s e i n t e r e s t e d in a r a d i c a l i n t e r d i s c i p l i n a r y d i a l o g u e t h a t 
i n c l u d e s s o m a t i c a w a r e n e s s p r a c t i c e s . 
9.4 Coda 
T h i s C h a p t e r h a s d r a w n t o g e t h e r t h e o r y a n d p r a c t i c e , r e v i s i t i n g t h e t h e o r e t i c a l 
f r a m e w o r k p r e s e n t e d a t t h e b e g i n n i n g of t h i s t h e s i s , a n d c r o s s i n g b a c k o n i tse l f w i th 
g r e a t e r k n o w l e d g e a n d a p p r e c i a t i o n for t h e w e a l t h a n d r i c h n e s s t h a t e x i s t in t h e 
t e c h n i c a l p r a c t i c e s of h u m a n c o m p u t e r i n t e r a c t i o n , a n d t h e d e p t h a n d r i g o u r t h a t e x i s t 
in t h e t e c h n i c a l p r a c t i c e s of s o m a t i c s a n d p e r f o r m a n c e . T h i s t h e o r y a n d p r a c t i c e h a s 
b e e n g r o u n d e d in a d i s c o u r s e of r a d i c a l i n t e r d i s c i p l i n a r y c o l l a b o r a t i o n , in w h i c h w e 
h a v e q u e s t i o n e d a n d r e o r i e n t e d o u r " m e t h o d o l o g i e s , o b j e c t s of s t u d y , a n d t h e 
c o m p o s i t i o n of t h e r e s e a r c h c o m m u n i t y for e x p e r i e n t i a l systems".^® 
W e e x i s t in a n e x p a n d i n g c i r c l e of p r a c t i c e , f r o m c r e a t i o n a n d i d e a t i o n to c o n s t r u c t i n g , 
i n t e r p r e t i n g a n d r e f r a m i n g . I h a v e a r t i c u l a t e d a n a r g u m e n t for b r i d g i n g e m b o d i e d 
m e t h o d o l o g i e s f r o m s o m a t i c s a n d p e r f o r m a n c e to h u m a n c o m p u t e r i n t e r a c t i o n , by 
r e f r a m i n g e p i s t e m o l o g i e s of p r a c t i c e b e t w e e n t h e s e d i s c i p l i n e s . I l l u s t r a t i n g t h e 
i n t e r s e c t i o n s , a l l i a n c e s , h i s t o r i e s a n d i n f l u e n c e s t h a t h a v e e x i s t e d b e t w e e n t h e m e v e n 
b e f o r e e i t h e r w a s n a m e d into e x i s t e n c e . T h e i n c l u s i o n of s e l f - e v i d e n c e a n d t h e n o n -
a l i e n a t e d v i e w of t e c h n o l o g y d e s i g n s u p p o r t s e x p e r i e n t i a l t e c h n o l o g y d e s i g n in w h i c h 
t h e self, e m b o d i e d wi th in t h e mu l t ip le r o l e s of r e s e a r c h e r , d e s i g n e r , a r t i s t , a n d 
Davis, M. (2003), op. cit., p. 51. 
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p a r t i c i p a n t o r u s e r , is I n c l u d e d in t h e m e t h o d o l o g i c a l s t r u c t u r e of d e s i g n for 
t e c h n o l o g y , bo th a s d e s i g n goal a n d a s d e s i g n p r o c e s s . 
I h a v e a c k n o w l e d g e d t h e p r a g m a t i c a n d cr i t i ca l r e f l e c t i o n w i th in H C I , in i ts e v e r 
e v o l v i n g i n t e g r a t i o n of n e w k n o w l e d g e , t e c h n i q u e s a n d a p p r o a c h e s to " u n d e r s t a n d i n g 
t h e h u m a n in h u m a n c o m p u t e r in teract ion ,"^^ p o s i t i o n i n g it a s a p a r t n e r w i th in t h e 
s h i f t i n g l a n d s c a p e of e m b o d i e d c o g n i t i o n t h a t is e n g a g i n g t h e s c i e n c e s , h u m a n i t i e s a n d 
t h e a r t s . I h a v e s u r v e y e d a p p r o a c h e s to e m b o d i m e n t f r o m wi th in t h e s c i e n c e s a n d 
f r o m w i t h i n t h e p r a c t i c e s of b o d y - b a s e d d i s c i p l i n e s f i n d i n g s t r a n d s a n d t h r e a d s of 
c o n t i n u i t y , s i m i l a r i t y a n d r e s o n a n c e . I h a v e a d o p t e d a n a p p r o a c h of ^b lend ing ' 
d i f f e r e n c e s in v a l u e s a n d a s s u m p t i o n s , l e a v i n g o p e n i n g s for c r i t i ca l r e f l e c t i o n , 
c o m p a r i s o n , a n d h i s t o r i c a l p e r s p e c t i v e . I h a v e i n t r o d u c e d t h e i m p o r t a n c e of t h e 
T e c h n o l o g i e s of t h e S e l f , a n d t h e r e l a t i o n s h i p b e t w e e n t h e p e r s o n a l a n d t h e pol i t ica l in 
o u r p o s i t i o n i n g of s e l f - p r a c t i c e a n d t h e ' f i r s t ' - p e r s o n In t h e g r e a t e r l a n d s c a p e of 
v a l i d i t y , r e a s o n , a n d s u b j e c t i v i t y . I h a v e d e f i n e d a n d e x p l o r e d s o m a t i c c o n n o i s s e u r s h i p 
a s a n i n s t r u m e n t a l a p p r o a c h to pos i t ion ing * the s o m a t i c t u r n ' w i th in a t e c h n o l o g i c a l 
d e s i g n p r o c e s s , s u p p o r t i n g the v a r i e d s o m a t i c t e c h n i q u e s t h a t c a n o f fe r a somatic 
design resource e x p e r i e n c e d e s i g n wi th in H C I , i n c o r p o r a t i n g c o l l a b o r a t i v e c r e a t i v i t y 
t h r o u g h a r a d i c a l i n t e r d i s c i p l i n a r y d i a l o g u e . 
I h a v e b r a i d e d a s t o r y t h a t m a i n t a i n s a n d v a l u e s i ts d i f f e r e n c e s , b u t c a n look up to s e e 
t h a t t h e c l o t h is s h a r e d b e t w e e n m a n y , m a n y t h r e a d s . I h a v e b r o u g h t m y s e l f to t h i s 
t a s k , a n d I h a v e s t o o d b a c k f r o m m y s e l f to l o o s e n m y o w n b i a s e s a n d a s s u m p t i o n s , 
a i m i n g to c r e a t e c l a r i t y a n d o b j e c t i v i t y , a n d y e t to r e m a i n w i th in t h e f r a m e . T h i s 
f r a m e , w h i l e e n c o m p a s s i n g the se l f , a l s o i n c l u d e s t h e e x p a n d i n g k n o w l e d g e a n d 
m e t h o d o l o g i e s w i t h i n H C I . I h a v e i l l us t ra ted h o w s o m a t i c fac i l i ta t ion c a n b e u s e d to 
c r e a t e a s p a c e for t h e e x p e r i e n c e of self-awareness w i th in t e c h n o l o g y d e s i g n . 
Wright, P., BIythe, M., & McCarthy, J. (2006), op. cit., p. 13. 
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s u p p o r t i n g s e l f - c u l t i v a t i o n t h r o u g h t h e d e v e l o p m e n t of o u r skills of experience in a 
n o n - a l i e n a t e d v i e w of t e c h n o l o g y . 
I h a v e c o n t r i b u t e d to t h e t h e o r y a n d p r a c t i c e of h u m a n c o m p u t e r i n t e r a c t i o n , 
r e c o m m e n d i n g t h e i n c l u s i o n a n d e m b r a c i n g of a s e t of p r a c t i c e s of e m b o d i m e n t 
e x e m p l i f i e d in t h e f o r m of s o m a t i c c o n n o i s s e u r s h i p t h r o u g h o u t t h e c a s e s t u d i e s , 
s u p p o r t i n g t h e d e s i g n of e m b o d i e d i n t e r a c t i o n a n d i n c r e a s i n g t h e e f f i c a c y o f 
e x p e r i e n c e . T h e s e a r e f r a m e d u n d e r t h e r u b r i c of s o m a t i c c o n n o i s s e u r s h i p , a s a 
fac i l i ta t ing ro le w i th in t h e r a d i c a l i n t e r d i s c i p l i n a r y d i a l o g u e of c o l l a b o r a t i o n w i t h i n H C I . 
I s u p p o r t t h e c o n c e p t of a c o n t i n u u m of p r a c t i c e s i n c o r p o r a t i n g a r a n g e of 
m e t h o d o l o g i e s t h a t c a n c o - o p e r a t e b e t w e e n o n e a n o t h e r in t h e e x p a n s i o n of 
k n o w l e d g e a n d of e x p e r i e n c e . C o l l a b o r a t i o n w i t h i n a r a d i c a l i n t e r d i s c i p l i n a r y f r a m e w o r k 
i n c l u d e s m e t h o d o l o g i c a l c o l l a b o r a t i o n b e t w e e n f i r s t - , s e c o n d - a n d t h i r d - p e r s o n 
m e t h o d o l o g i e s , a s it d o e s b e t w e e n r e s e a r c h e r , a r t i s t , s c i e n t i s t , d e s i g n e r , t e c h n o l o g i s t 
a n d p a r t i c i p a n t - u s e r s in c r e a t i v e d i s c o v e r y . 
L i k e V a l e r i e J a n e s i c k , I h a v e e n g a g e d in S t r e t c h i n g E x e r c i s e s fo r t h e Q u a l i t a t i v e 
R e s e a r c h e r , 
I n q u a l i t a t i v e w o r k , t h e f ac t t h a t t h e r e s e a r c h e r is t h e r e s e a r c h 
i n s t r u m e n t r e q u i r e s t h a t t h e s e n s e b e f i n e - t u n e d . H e n c e , t h e i d e a of 
p r a c t i c e , on a da i ly b a s i s , s h a r p e n s t h e i n s t r u m e n t . I^any i n d i v i d u a l s 
c a n look a t s o m e t h i n g a n d n o t s e e w h a t i s t h e r e . . . . T h e q u a l i t a t i v e 
r e s e a r c h e r m u s t u n d e r s t a n d t h e f u n c t i o n s a n d feel of o b s e r v a t i o n s , 
i n t e r v i e w s , wr i t ing a n d s o o n , b e f o r e t h e f inal w r i t t e n r e p o r t o f t h e 
s t u d y is c r e a t e d . ^ ° 
E a r l i e r , I inv i ted t h e r e a d e r to e x p l o r e t h e experience of r e s e a r c h t h r o u g h t h e r e a d i n g 
of t h i s t e x t i m a g i n i n g t h a t t h e a r t of p r a c t i c e in u n c e r t a i n t y a n d u n i q u e n e s s c a n 
d e v e l o p t h e researcher as an instrument t h r o u g h t h e d i s c i p l i n e d i n q u i r y of t h e r e s e a r c h 
i tsel f , S c h e c h n e r h a s a l s o inv i ted a r a d i c a l i n t e r d i s c i p l i n a r y d i a l o g u e w h e n h e s a y s : 
Janesick, V.J. (2004), op. cit., p. 3. 
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C u l t u r e s a r e m o s t fully e x p r e s s e d in a n d m a d e c o n s c i o u s of 
t h e m s e l v e s in t h e i r p e r f o r m a n c e s . . . W e wi l l k n o w o n e a n o t h e r b e t t e r 
by e n t e r i n g o n e a n o t h e r ' s p e r f o r m a n c e s a n d l e a r n i n g t h e i r g r a m m a r s 
a n d v o c a b u l a r i e s . 
I f w e c o n s i d e r t h e d i f f e r i n g c u l t u r e s of h u m a n c o m p u t e r i n t e r a c t i o n a n d t h e b o d y -
b a s e d p r a c t i c e s of s o m a t i c s a n d p e r f o r m a n c e , i m a g i n i n g o u r r e s e a r c h a s a k ind of 
p e r f o r m a n c e , t h e n t h e g r o w i n g s h a r e d g r a m m a r s a n d v o c a b u l a r i e s d e s c r i b e d by 
S c h e c h n e r b e c o m e o u r e p i s t e m o l o g i e s of p r a c t i c e . 
O n e o f t h e p r o m i s e s of t h e ' s o m a t i c t u r n ' w i th in t e c h n o l o g y d e s i g n , a n d t h e 
c o r r e s p o n d i n g u b i q u i t y a n d ' d i s a p p e a r i n g ' v i s u a l p r e s e n c e of t h e c o m p u t e r is t h a t by i ts 
v e r y d i s a p p e a r a n c e , w e a r e left wi th o u r s e l v e s in o u r w o r l d . H e r e i n l i es t h e o p p o r t u n i t y 
to p e r c e i v e o u r s e l v e s m o r e c l e a r l y in c o n n e c t i o n t o o u r o w n fe l t - l i fe . P e r h a p s t h i s 
t r e n d c a n m a k e v i s i b l e c o n n e c t i o n s a n d i n t e r a c t i o n s wi th o u r s e l v e s t h a t w e w e r e not 
a b l e to p e r c e i v e w h e n t h e p h y s i c a l t e c h n o l o g y w a s *in t h e w a y ' o b s c u r i n g o u r l i n e s of 
s i g h t a n d i n s i g h t . I n t h e o p e n i n g q u o t a t i o n of t h i s c h a p t e r , W i l l i am J a m e s c l a i m e d t h a t , 
" e v e r y k ind of t h i n g e x p e r i e n c e d m u s t s o m e w h e r e b e real."-*^ W e h a v e t h e p r a g m a t i c 
o p p o r t u n i t y to create new realities t h r o u g h o u r e n g a g e m e n t w i th e x p e r i e n c e . B o n n i e 
B a i n b r i d g e C o h e n s t a t e s : 
W h e n s o m e o n e s a y s , "I don ' t k n o w w h a t I 'm f e e l i n g " , t h e n I s a y , 
" W o n d e r f u l , b e c a u s e if y o u a r e i n t e r e s t e d in w h a t y o u d o not k n o w , 
y o u h a v e a w h o l e w e a l t h of experience a h e a d of y o u . . . S o m e t i m e s 
p e o p l e t h i n k t h a t m y k n o w l e d g e w a s a g i v e n for m e . I t w a s n ' t . I t w a s 
s o m e t h i n g I w a n t e d . " 
As Cohen suggests, w h a t we do not yet understand, can become experience. It is not simply 
a matter o f ' know ledge ' . It is also a matter o f choice. 
James, W. (2003), op. cit., p. 83. 
" Cohen, B.B. (1993), op. cit., p. 1 
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